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PREFACE 

TO    THE   FIFTH   EDITION. 


Asr  one  familiar  with  tho  fonner  issues  of  this  xnantial 
will  discern  that  many  important  alterations  have  been 
made  in  this  edition.  In  ^t,  the  hook  bos  hccn  recast, 
many  of  the  articles  have  been  rewritten,  much  new 
matter  baa  been  introduced,  and  the  various  remedies 
have  Iteen  arranged  according  to  the  terms  of  a  classifica- 
tion compiled  for  this  purpose.  These  changes  have  in- 
creased the  size  of  the  book  by  about  two  hundred  pages, 
and  as  the  page  has  been  enlarged  in  both  directions,  the 
capacity  of  the  book  has  been  materially  enhanced. 

These  additions  had  become  the  more  necessary  because 
of  the  increasing  importance  of  the  hypodermatic  method 
since  the  germ  theory  has  so  closely  occupied  the  etiologi- 
cal field.  It  is  by  means  of  the  injection  instrument  that 
in  so  many  instances  pathogenic  organisms  can  be  reached 
and  effectively  treated.  It  is  partly  in  this  way  that  the 
subcutaneous  method  and  related  forms  of  injection  thera- 
peutics have  become  essential  parts  of  a  physician^s  equip- 
ment 

In  selecting  the  now  matter,  I  have  sought  to  obtain 
that  entirely  pertinent  to  the  subject,  and  in  the  literary 
execution  have  made  the  attempt  to  be  at  once  exact  and 
comprehensive.  If  error  has  occurred,  it  is  in  the  direc- 
tion of  admissions  to  the  list  of  remedies  of  those  that  may 
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appear  to  be  uselesa  or  unfit,  rather  than  in  the  exclusion 
of  those  considered  hy  others  of  ray  readers  as  distinctly 
meritorious.  I  may  venture  to  hope  that  this  editaon  of 
the  manual  will  servo  the  purpose  of  uniting  the  technique 
of  the  art  with  the  knowledge  now  possessed  of  the 
pathogeny  of  microscopic  organisms. 

It  w  more  especially  in  the  production  of  synthetic  reme- 
dies that  such  phenomenal  activity  has  characterized  the 
later  chemical  contributioua  to  the  Materia  Medica.  Bo- 
sides  this  material,  the  product  partly  of  scientific  and  partly 
of  commercial  chemists,  the  increased  work  devoted  to  ex- 
perimental therapeutics  has  resulted  in  so  much  that  the 
task  of  discrimination  between  the  remedies  thus  brought 
forth  has  greatly  added  to  the  labor  of  preparation  for  this 
edition,  but  I  could  do  no  less,  seeing  that  the  unwearying 
kindness  of  my  readers  demands  from  me  careful  attention 
to  their  needs,  which  is  the  best  assurance  of  my  gratitude 
for  their  continued  favor. 

It  gives  great  pleasure  to  say  that  in  preparing  this 
edition  I  have  had  the  assistance  of  my  son,  Br.  Paul  Bar- 
tholow,  A.B.  {IIarv.\  M.D.  (Jfff-)-,  who  has  made  notes, 
verified  references,  and  read  proof,  thus  materially  light- 
ening my  labors. 

Roberts  Bartholow,  M.D. 

rHIUlDEt-PniA, 

September,  1801. 


PREFACE 

TO   THE   FOURTH   EDITION. 


Thb  rapid  progress  made  in  therapeatical  scieuce  ren- 
ders necessury  frequent  revision  of  any  work  devoted  to 
its  exposition.  This  ifi  eepeciaUy  true  of  hypodermatic 
therapeutics,  which  deals  with  the  active  principles, — 
the  newest  products  of  chemical  research,  which  may 
bti  made  available  for  thin  method  of  administration. 
Hence,  since  the  publication  of  the  third  edition  of  this 
manual,  so  much  has  been  contributed  to  this  subject, 
that  luuuy  changes,  and  con^^iderable  addition  of  new  ma- 
terial, have  been  found  necessary.  I  have  rewritten  much 
of  the  wurk,  and  have  added  new  matter  to  the  extent  of 
one  hundred  and  fourtL-en  pages  of  text.  As  heretofore, 
I  have  incorporated  those  new  contributions  to  thera- 
peutics which  seem  so  well  grounded  as  to  be  permanent 
additions  to  knowledge. 

In  the  sul>8titution  of  the  term  hypodermatic  for  the 
familiar  word  hypodtTmir^  my  action  may  or  may  not  be 
generally  approved,  but  the  change  is  urgently  demanded 
in  the  interests  of  a  correct  nomenclature.  To  make  the 
attempt  at  substitution  successful  it  will  be  necessary  to 
have  the  co-operation  of  medical  authors.  The  unanimity 
of  scholars  in  regard  to  the  incorrectness  of  ht/podernUc  is 
surely  sufficient  justification  for  combined  effort. 

When  referring  to  the  subject  of  **  iridium  points"  for 
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needles,  I  did  not  know  the  precise  origin  of  the  applica- 
tion of  this  remarkable  metal  for  this  purpose.  I  have 
learned  since  the  printing  of  that  part  of  the  work  that  we 
owe  this  important  improvement  to  Br.  William  Judkins, 
of  Cincinnati. 

R.  B. 

1609  ■Walnut  Stbbkt, 
Fhiladklpbu,  PjL. 


PREFACE 

TO    THE    THIRD    EDITION. 


Ssvinuii  years  having  elapsed  since  the  publication  of 
the  second  edition  of  thia  manual,  important  alterations 
have  been  rendered  necessary  by  the  advance  in  knowl- 
edge. But  fvw  changes  seem  det^irablc  in  the  first  part, 
devoted  to  **  History,  Technology,  and  General  Thera- 
peutics," but  many  changes  and  numerous  additions  have 
been  made  in  the  second  i>art,  or  **  Special  Therapeutics." 
Chapters  liave  been  added  on  the  following  topii-s:  The 
Morphine  Habit  and  its  Treatment,  Duhoisine,  Pilocarpine, 
Chlorol'orm,  Chloral  Hydrate,  Apomorphine,  Afinapuuct- 
ure ;  and  all  of  the  other  chapters  have  hud  important 
additions  made  to  them,  and  some  of  them  have  been 
entirely  rewritten.  The  size  of  the  volume  ha-s  been  con- 
eiderably  increu^ed,  and  its  usefulness  enhanced,  it  is 
believed,  by  these  alterations  and  additions. 

As  this  is  now  the  only  work  on  the  subject  in  tlio 
English  language  before  the  profession,  and  as  this  em- 
bodies the  results  of  the  most  recent  investigations,  the 
author  ventures  to  express  the  belief  that  it  must  continue 
to  be  uaeful  to  those  lor  whom  it  was  originally  intended. 
The  exhaustion  of  two  editions  and  the  demand  for  a  third 
indicate  that  the  manual  supplies  an  existing  want.  The 
author  has,  therefore,  felt  encouraged  to  increase  the  size 
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and  enlarge  the  scope  of  the  ninnual,  so  as  to  make  it  still 
more  worthy  of  the  approval  of  the  medical  profession. 

The  hypodermatic  method  has  been  greatly  extended 
in  range  since  it  was  first  employed  for  the  relief  of  pain. 
The  applications  of  various  agents  by  this  mode  to  the 
treatment  of  difterent  morbid  states  are  even  more  impor- 
tant than  the  use  of  anodynes,  and  it  is  probable,  as 
other  active  principles  are  discovered,  the  method  will 
receive  still  greater  extension.  As,  however,  no  good  can 
exist  in  this  \vorld  without  a  corresponding  enl,  the  use- 
fulness of  the  subeutiineoua  medication  is  embarrassed 
by  a  most  serious  abuse  in  the  employment  of  the  hypo- 
dermatic syringe  for  the  purpose  of  narcotic  stimulation. 
It  is  no  exaggeration  to  say  tliat  this  abuse  is  becoming  a 
gigantic  evil,  to  the  extent  and  dangers  of  which  the 
medical  profession  should  be  fully  alive.  The  author  has 
set  forth  this  subject,  as  amply  as  the  limits  of  such  a 
manual  will  permit,  in  a  chapter  on  the  morphine  habit, 
and  he  begs  now  to  add  another  warning  in  regard  to  the 
danger  of  the  lengthened  use  of  morphine  subcutaneously ; 
for  no  matrtr  how  much  the  original  prescription  may  have 
been  justified  in  the  condition  of  the  patient,  and  how  con- 
scientious the  physician  in  his  efforts  to  prevent  abuse,  if 
the  habit  be  formed,  the  mental  and  moral  degradation 
which  ensues  will  always  be  referred  to  as  the  blunder  or 
the  crime  of  Dr.  So-and-eo. 

H.  B. 

lf}09  'Walnut  Stbbkt, 

FeiLADELPHLA. 
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TO    THE   SECOND   EDITION, 


This  edition  ifl  not  a  mcro  reprint  of  the  first.  Numer- 
ous and  important  additions  have  hecn  made  in  various 
parts  of  the  work.  I  have  sought  to  incorporate  every 
real  improvement  in  hypodermatic  medication  which  has 
been  announced  since  the  appearance  of  the  firtit  edition. 
Much  has  heen  proposed  that  does  not  appear  to  me  to  be 
of  permanent  vahie,  and  hence  I  have  omitted  it,  in  con- 
formity with  my  original  design  of  keeping  on  the  strictly 
practical  side  of  my  subject  Wliilst  I  have  omitted  much 
that  seemed  wanting  in  the  essential  quality  of  utility,  I 
have  not  felt  at  liberty  to  reject  from  consideration  any 
remedy  a  knowledge  of  whose  uses  might  aid  the  physician 
in  an  emergency. 

Now  that  the  first  enthusiasm  which  attended  the  intro- 
duction of  tliis  raetliod  has  died  away,  we  are  in  a  position 
to  estimate  accurately  its  true  merits.  It  is  gratifying  to 
me  to  observe  that  the  judgments  pronounced  in  the  first 
edition,  in  regard  to  the  various  agents  employed  in  thia 
way,  have  been  confirmed  by  a  larger  personal  experience 
and  by  the  general  voice  of  the  medical  profession.  The 
hypodermatic  method  is,  certainly,  a  very  important 
addition  to  our  resources,  and  no  physician  can  be  con- 
sidered as  doing  justice  to  his  dient^U'  whu  does  not  give 
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them  the  advantage,  in  Buitable  cases,  of  its  great  curative 
value. 

In  conclusion,  I  have  to  express  my  obligations  to  the 
reviewers  for  their  very  favorable  notices  of  the  first  edi- 
tion, and  to  the  medical  profession  for  the  estimate  which 
they  have  placed  on  my  labors. 

R.  B. 
27  Wmt  Eighth  Strzzt, 

ClNOUTHATI. 
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As  a  teacher  of  Therapeutics,  and  aa  a  practitioner,  it 
1  has  frequently  been  brought  to  my  notice  that  the  infor- 
tnation  existiug  in  our  language  on  the  subject  of  hypo- 
dermatic medication  ia  exceedingly  meagre.  I  have  been 
urged  by  students  and  practitioners  to  prepare  a  con- 
renient  manual,  to  embody  in  small  compass  what  is 
really  known  of  value  on  this  subject.  This  little  work 
ia  the  result. 

Those  who  do  me  the  honor  to  read  my  book  will  find 
that  I  have  drawn  largely  upon  my  personal  experience  in 
the  use  of  the  hj-podermatic  motliod.  This  fact,  together 
with  the  necessity  I  was  under  not  to  enlarge  my  work 
beyond  the  boundaries  of  a  "manual,"  will,  I  tru«t,  excuse 
the  apparent  dogmatism  of  my  statements.  As,  however, 
the  experience  and  observation  of  one  individual,  how 
great  soever  may  have  been  his  opportunities,  must  neces- 
sarily, in  BO  extensive  and  important  a  subject,  be  incom- 
plete, I  have  not  neglected  the  contributions  of  English, 
French,  and  German  physicians  to  this  department  of 
practical  medicine. 

1  am  indebted  to  the  present  resident  physicians  of  the 
Good  Samaritan  Hospital  for  important  aid.  Drs.  De 
Courcey  and  Rutter,  with  a  scientific  zeal  which  does 
them  honor,  submitted  them!:»elvea  to  experiments  in  order 
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to  elucidate  some  important  points  in  the  physiological 
action  of  morphine  and  atropine.  Br.  Galbraith  made 
and  recorded  the  observations. 

Br.  J.  S.  Unzicker,  of  this  city,  a  very  capable  physician 
and  pharmaceutist,  has  placed  me  under  obligations  for 
numerous  careful  experiments,  to  determine  what  agent, 
if  any,  is  best  suited  to  prevent  change  in  solutions  pre- 
pared for  hypodermatic  use. 

R.  B. 

OiNOurKATXf  Ohio. 
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THE  TREATMENT  OF  DISEASES 

HYPODERMATIC,  OR  SUBCUTANEOUS, 
METHOD. 


HISTORY  OF  SUBCUTANEOUS  MEDICATION. 

"With  tLe  opening  of  the  present  century  began  attempts 
to  atilize  the  aldn  03  a  medium  for  the  introduction  of 
medicaments  into  the  blood.  Ohreatien,  of  Montpellier, 
who  la  also  celebrated  for  his  researches  on  the  medicinal 
value  of  the  aalt^  of  gold,  publiBhed  in  1804  a  treatise  on 
the  iatroleptic  method.  This  work  was  tranplated  into 
German  by  BiachoflT  the  fttllowing  year.  Various  papers 
of  minor  importance  appeared  in  Fronch  and  Gorman 
literature  during  the  Hr^t  quart<.'r  of  tlie  century.  Lera- 
bert,  in  1828,  and  Kichter,  in  1835,  discussed,  in  more  or 
lecia  elaborate  csttays^thc  endormatic  method,  and  Madden, 
of  Edinburgh,  in  1838,  published  an  experimental  inquiry 
into  the  physics  of  cutaneous  absorption.  It  is  in  a  high 
degree  probable  that  Mudden*a  research  had  its.  inspiration 
in  tJic  recent  dovelopments  in  regard  to  the  curative  effectB 
obtained  by  the  inoculation  and  implantation  of  medi- 
cines. About  1830,  Lafargue  Imd  published  the  rcsuUs 
accomplished  by  bis  method;  that  is,  the  insertion  of  mor- 
phiae  into  the  skin  along  tbe  trajectory  of  the  nerve 
ItAoted  with  neuralgia.  Lafargue  invented  a  nccdle-tro- 
*  2*  17 


car,  witli  which  he  could  effectively  deposit  morphine  ia 
the  form  of  a  paste  in  the  skin.  Ascribing  the  curative 
results  of  this  practice  to  the  ptistulea  that  formed  at  the 
site  of  the  inoculations,  he  studied  with  care  their  de- 
velopment and  structure.  Altliough  it  was  early  dis- 
covered that  the  benefit  derived  from  the  inoculation  of 
morphine  was  in  no  way  related  to  the  pustules  produced, 
the  good  results  of  the  method  wore  most  conspicuous, 
and  attracted  wide-spread  attention  at  that  time.  Yalleix, 
iJazenave,  Malguigne,  Hayem,  and  others  in  France,  Lnng- 
enheck,  Bertrand,  and  Von  Bruns  in  Germany,  Rynd  in 
Dublin,  and  Drs.  Washington  and  Taylor  in  Hew  York, 
repeated  the  practice  of  Lafargue,  in  some  instances  modi- 
fying the  method.  These  observers,  and  probably  the  most 
of  those  who  practised  the  inoculations,  were  not  con- 
cerned, as  was  the  originator  of  the  method,  as  to  the 
mode  of  development  and  the  special  forms  assumed  by 
the  pustules,  but  referred  the  curative  effect  to  the  action 
of  morphine  on  tlie  sensory  nerves  of  the  part-  It  is  not 
surprising,  then,  that  modifications  in  the  mechanical  de- 
tails were  soon  introduced,  In  1839,  Drs.  Taylor  and 
Washington,  of  Hew  York,  on  becoming  ac<iuainted  with 
Laiiargue'a  method  and  the  important  curative  effects  ob- 
tained from  the  inoculations,  also  inst^rted  tnorphine  along 
the  course  of  the  affected  nerve  in  cases  of  neuralgia.  In- 
stead of  inserting  morphine  in  a  paste  by  the  inoculation 
plan,  they  injected  a  solution  of  morphine  beneath  the 
akin  witli  an  Anel  syringe,  an  opening  having  been  made 
previously  for  this  p\irpose.  Anol's  syringe,  the  real  pro- 
genitor of  the  modern  hypodermatic  instrument,  is  a 
small  syringe  liaving  an  elongated  tapering  nozzle,  fijie 
enough  for  entrance  into  the  lachrymal  duct.  To  convert 
this  into  an  instrument  for  subcutaneous  injection  it  is 
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oaljr  necessary  to  put  a  cutting  point  on  the  small  extremity 
of  the  canula. 

About  the  &ame  time,  aud  no  doubt  influenced  by  Li^ 
fargue'a  successful  practice,  Dr.  Holland,  as  Dr.  Wilson* 
informs  us,  "cured  a  case  of  neuralgia  by  inserlinj;  ^  of 
a  grain  of  morphine  in  four  punctures  uvcr  the  deltoid," 
It  was  also,  there  is  reason  to  believe,  the  publicatiou  of 
Lafergue'a  results  which  induced  Mr.  Ryud,  of  Dublin,  to 
Bet  about  the  invention  of  a  complicated  iustrumuut  for 
introducing  under  the  skin  a  solution  of  morphine  by  its 
own  gravity.  Besides  the  inoculation  method,  the  eu- 
dermatic  ase  of  morphine  began  to  be  discussed  and  to  be 
much  cmployt'd  about  the  twentietli  year  of  the  present 
century.  Brown-Sequard  has  always  advocated  tiie  ender- 
matic  method,  which  ho  holds  is  in  some  respects  superior 
to  the  subdermatic.  Sieveldng  j  has  found  the  endermatic 
plan  work  well  in  cases  of  persistent  neuralgia,  and  this 
experience  extends  back  beyond  the  period  when  was 
brought  forward  the  hypodermatic  method,  with  which 
he  compares  the  endermatic.  Tliere  was,  therefore,  an 
abundant  cxperieiico  in  the  local  use  of  morphine  just 
before  thu  introduction  of  the  hypodermatic  method.  It 
WW  not,  however,  until  the  experiments  of  Dr.  Alexander 
Wood,  of  Edinburgh,  were  published,  that  the  method  of 
subcutaneous  insertion  of  morphine  began  in  be  properly 
appreciated.  Doubtless  also  in  imitadon  of  Lafargue, 
Wood  began  in  1843  the  use  of  a  crude  syringe  (similar 
to  the  Anel),  with  which  he  injected  a  solution  of  morphine 
through  an  opening  previously  made  in  the  skin.  In 
1855,  or  twelve  years  after  the  first  attempts  to  execute  his 


*  St.  0«urge'«  Ilotpital  Bflporti,  voL  Ir.  p.  19  (IboUnote). 

t  The  Lnnoet,  IWl,  vol.  i. ;  "  C'lini<»l  Remarki  on  Ncutmlgia." 
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conception,  Wood  published*  an  account  of  his  method. 
It  is  certain,  however,  that  tlie  physiciana  of  Edinburgh 
had  become  familiar  with  Bubcutaneous  medication  by 
personal  communication  with  Dr.  Wood  before  any  ac- 
count of  it  had  appeared  in  the  journals  of  the  day.  Dur- 
ing this  time  Mr.  Rynd,  of  Dublin,  was  carrying  on  hia 
investigations,  and  he  affirms  that  "  the  subcutaneous  in- 
jection of  medicinal  substances  to  combat  neuralgia  was 
first  used  by  myself  in  Meath  Hospital  in  1844." 

It  is  obvious  tliat  the  practice  as  tliun  far  developed  had 
for  its  chief,  if  not  only,  object,  to  obtain  the  local  effects 
of  morphine.  Even  no  lute  as  1861,  Dr.  Sieveking  was 
ooncemed  chiefly  about  the  local  action  in  the  endermatic 
and  subdermatic  applicatioii  of  morphine.  We  find  that 
Dr.  Wood  began  with  the  same  notion,  f<>r  he  slrougiy  in- 
sisted on  tlie  importance  of  injecting  the  medicament  into 
spots  painful  on  pressure.  "  The  local  effect  depends,"  he 
says, "  much  upon  the  affinity  between  the  particular  medi- 
cine administered  and  the  tissue  to  which  it  is  applied." 
Not,  like  LiifiirgucjSeein*^  a  relation  between  the  forms  of 
pustules  and  the  curative  action  on  the  diseased  nerves, 
but  an  "affinity'"  between  the  morithine  and  the  morbid 
stilts  of  the  nerves ;  and  to  the  local  action  Wood  attrib- 
uted the  cures  effected  by  the  new  method,  lie  did  not 
&il  to  observe,  as,  indeed,  he  graphically  described,  the 
systemic  or  general  effects  which  so  speedily  follow  the 
Bubcutaneous  injection. 

The  question  of  priority  of  discovery  haa  been  warmly 
disputed.  As  is  usual  when  great  improvements  are  made 
lu  the  arts  and  the  sciences,  the  way  to  discovery  is  pre- 
pared by  the  work  of  many  investigators.     The  inventor 


*  The  Kdinbur^h  Medical  and  Surgical  Journal,  18&&. 
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finally  co-ordinatca  the  resulU  of  liis  prcducessore,  and  adds 
the  experiment  or  the  needed  acquisition  which  completes 
the  diflcovery.  Wood  established  his  right  to  be  regarded 
as  the  discoverer  of  the  hypodermatic  method,  by  using 
the  Byringo  for  injecting  a  eolutiou  of  morphine,  and  by 
the  publication  of  his  experiments  and  their  results.  Mr. 
Rynd,  who  claims  to  have  been  the  first  to  employ  the  new 
method,  must  be  ranked  with  those  who  were  working  in 
the  same  direction, — like  Drs.  Taylor  and  Washington,  of 
thia  eoantry, — but  who  failed  to  make  public  their  im- 
provements or  discoveries  in  time  to  substantiate  a  claim 
to  priority.  Dr.  Sicvcking  asserts  tliat  **Dr.  Kurzak,  of 
Yieona,  was  the  first,  I  believe,  to  employ  the  subcuta- 
neous or  hypodermic  method,  which  was  then  largely  used 
by  Dr.  Wood,  of  Edinburgh.*'*  There  is  no  reference  to 
the  authority  for  this  statement,  hence  we  are  compelled 
to  resort  to  contemporaneous  German  works  for  evidence. 
The  treatise  of  I'rofcssor  Eulenberg,t  the  most  thorough 
and  elaborate  which  has  thus  fur  been  published  on  this 
subject,  and  which  is  peculiarly  rich  in  its  bibliograph- 
ical titles,  contiins  no  reference  to  Dr.  Kurzak's  claims  to 
priority,  or  to  any  work  done  by  him  on  this  subject.  Dr. 
Eulenberg  also,  in  a  more  recent  publication  J  on  the  same 
topic.  Dr.  Erlenmeyer,§  and  Dr.  Lorent||  arc  equally  un- 
mindtul  of  Kurzak's  claim  to  be  recognized  as  the  discov- 
erer of  hypodermatic  medication. 

*  The  L>Dc«t,  1891,  vol.  L  p.  106.     Stqtra. 

t  Die  hjpodexnuititchcD  It^ectionea  dor  Axzneimittel,  etc.  Berlin, 
1867,  p.  10. 

X  Fcrvut*n«,  lutnoutaDe,  und  mbcuUne  ArzaeUp plication,  AUgemeiue 
Tbenpic,  i.  828. 

I  Die  tubcuuneo  InjecUonen  der  Arsneimittel,  p.  1. 

I  XKo  bypoderm.  Ii^ml  nacb  cliuifchcn  ErfUhruugen.  Leipzig,  1865, 
p-X. 
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How  fiir,  if  at  all,  the  progress  of  physiological  reaeansh 
influenced  the  cndermatic  and  eubdcrmatic  application  of 
remedies  cannot  now  be  stated  with  precision ;  neverthe- 
less there  are  some  important  facts  which  have  a  distinct 
relation  to  the  subject  under  consideration.  The  first 
research  into  the  action  of  a  medicameut  made  by  the 
phjsiolo^cal  method  was  conducted  by  Magendic,  about 
1819,  upon  the  upa.'i  and  nux  vomica,  and  on  stryckn'uu.  In 
the  cotirse  of  this  research  Magendie  first  demonstrated 
Uiat  poisons  acted  by  absorption  into  the  blood.  To  ascer- 
tain the  general  effects  of  the  remedy  being  examined,  he 
introduced  some  of  it  under  the  skin  of  the  tkigh^  and  then 
observed  the  actions  as  they  occurred.  This  experiment 
was  performed  in  1819.*  In  the  course  of  this  research, 
also,  he  tested  the  rate  of  absorption  from  different  parts, 
including  the  veins.  Subsequently,  Bernard,  pursuing  his 
investigations  into  the  action  of  curara,  and  also  in  his 
studies  of  the  poisons,  introduced  the  medicament,  the 
Bubject  of  experiment,  under  the  (»kia.t  It  was,  therefore, 
perfectly  well  known  to  physiologists  that  medicines  intro- 
duced under  the  «kin  were  rapidly  absorbed,  producing 
their  characteristic  effects,  at  the  time  when  Lafargue  waa ' 
studying  the  forms  of  pustules  caused  by  the  endcrmatio 
application  of  niorpliiue,  and  Mr.  Rynd,  of  Dublin,  waa 
inventing  an  instrument  for  the  more  efficient  introductioa' 
of  morphine  into  the  skin. 

It  is  the  more  surprising  that  the  progenitors  of  the  ] 
hypodermatic  method  should  have  referred  the  curative 
action  of  morpliine  to  tlio  local  impression,  since  they  ob- 
served tliat  it  produced  the  most  decided  systemic  effect. 

*  Ann.  de  Ghim.  et  do  Physiol.,  vol.  rvL,  1810. 

f  L0901U  sur  loB  KffeU  dM  Subittanou  toxiquei  et  m^iounenteuBeo. 
Paris,  1867,  p.  272. 
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Although  Wood  directed  that  **  the  instrument  is  not  to  be 
put  into  the  place  where  the  patient  complains  of  pain,  but 
into  the  spot  where  you  tind  you  can  awaken  pain  on  press- 
ure," he  accurately  describca  the  rapidity  and  extent  of  the 
narcotic  impression.  The  injunction  to  insert  morphine 
into  the  sipot  painful  on  pressure  had  its  origin  in  the  prac- 
tice of  Viileix,  who,  in  his  work  on  neuralgia,  then  in  the 
firet  flash  of  its  popularity,  had  recommended  the  method 
of  LafitfgUG.  That  Wood  fully  appreciated  the  extent  of 
the  systemic  effect  of  morphine  when  administered  hypo- 
dermatically  is  evident  in  the  following  passage : 

"  It  is  truly  astonishing  how  rapidly  it  affects  the  system. 
If  you  throw  in  a  large  quantity  of  morphine,  you  will  see 
the  eyes  immediately  injected  and  the  patient  narcotized, 
and  in  a  few  minutes  afterwards  you  will  see  him  in  a 
profound  sleep." 

Making  8uch  observationa,  it  is  impossible  that  he 
should  be  unaware  of  the  effect  of  the  remedy  thus  ad- 
ministered on  the  centres  of  conscious  impressions ;  but 
be  yet  attributed  the  curative  effect  in  neuralgia  to  the 
local  ac^on. 

It  was  reserved  for  Mr.  Charles  Hunter  to  demonstrate 
the  important  fart  that  the  application  of  the  injection  to 
the  painful  points,  as  contended  for  by  Wood,  was  really 
nnneeeasary,  and  that  equally  good  effects  followed  the 
introduction  of  the  injection  into  a  distant  part.  Mr. 
Hunter's  first  paper  appeared  in  1859,  and  was  entitled 
**  Experiments  relative  to  the  Hypodermic  Treatment  of 
'  Pisease."  These  experiments,  made  on  animals,  demon- 
strated that  hypodermatic  injections  **  acted  by  absorption ; 
that  they  acted  quicker  than  by  the  endermic  method,  or 
than  stomachic  doses;  that  they  acted  more  effectually; 
Aod  that  a  small  injected  dose  was  equivalent  to  a  much 


«t« ;  mBottSijf  that  loemlixidoD  was  not  utemmtjto  bcMfit 
•  (^twmfait;  — d,  ttedly,  thii  fer  wrtam  ifOMkiw 
IwttcrMtloloeafise^— dwcUerbeop:  1«  Hm  udBcfin  of 

SBAafiMHCT  pHtB ;  2,  toA  >riiiort  ccftsis  iiK  Of  untatu^t 
Mrkutimf^mhtimfing  — ttar  in  the  pit  from  repatitioa; 
hm1,S,%  beenM  etidintttiaft  a  large  danof  neoral^ 
woald  ba  awtodad  from  Ada  treatment  if  it  ww  neeemaij 
to  inject  te  Moral^  oie." 

Oraat  praiaa  moit  b«  awarded  Mr.  Hanter  for  fais  sao 
flcaii  in  d«moMtrating  tluae  important  oonelaaoDS,  and  for 
jXTf/uUrizing  biJi  method.  Hu  iDdostr^r  in  collecting  &ctB 
and  |fr*!A«rjting  them  to  t}ie  professaoo  was  inde&tigable. 
Hi*  vicwR  were  peiBereringi/  advanced,  with  an  intelligent 
»p]fredation  of  the  nature  and  importance  of  hifl  facts.  He 
rca/i  paper*  before  nocietiai;  be  pobliBfaed  articles  in  the 
Me/Ucal  Mirrt/r,  Lancet,  Medical  Times  <md  Gazette,  and 
British  and  Foreign  Medieo-Qtirurffical  Review  ;  he  issued  a 
p»imp)i)i't*  Cf^ntiiining  all  of  his  previous  papers  and  some 
iidfUtionol  fiactji,  and  be  cnli»lcd,  by  personal  effort,  many 
of  i})0  ijhyflicianit  and  sargcons  of  London  in  a  trial  of 
the  tn'W  tJicriipouticaJ  expedient. 

It  wjw  thus,  chiefly  through  the  efforts  of  Mr  Hunter, 


•  On  LitA  BpMdy  Reltef  of  rain  and  othnr  N^rvotu  AffectioDS  by  meuu 
ut  thii  UypodomilQ  Msthod.    Churchill,  London,  1806. 
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,e  method  of  Wood,  previooaly  confined  to  Ediu- 
and  to  Dublin,  beeame  naturalized  in  England. 
ilr.  Hunter's  papers  in  the  Medical  Tmes  ami  Gazette 
acted  the  attention  of  Courty,  of  Montpcllier,  imd  B6- 
aer,  of  Paris,  who  popularized  the  new  method  in  France. 
It  was  tjoon  after  tried  and  reported  upon  favorably  by 
Scanzoiii,  of  Wurtzburg;  Oppolzer,  of  Vienna;  Graefe,  of 
Berlin,  and  numerous  other  eminent  authorities  on  tlie  Con- 
tinent. In  1865  a  small  troatiue,  by  Dr.  Lorent,  of  Bremen, 
appeared  at  Leipsic,  A  monograph,  by  Dr.  Erienmeyer, 
paaeed  to  the  third  edition  in  1866.  hx  1867  the  second 
edition  of  the  elaborate  work  of  Dr.  Albert  Eulcnber^ 
was  published  in  Berlin.  Dr.  Eolcnbcrg  ^vea  a  list  of 
two  hundred  and  twenty  articles  and  essays  in  various 
languages,  but  chiefly  in  German,  which  appeared  on  this 
subject  from  1855  to  the  date  of  publication  of  the  second 
edition  of  his  work.     From  these  facta  may  be  Been  the 

traordinary  extension  which  haa  been  given  to  this 
thod  of  treatment  on  the  Continent 

The  method  of  Wood,  aa  defined  and  extended  by 
Hunter,  met  with  a  more  favorable  reception  on  the  Con- 
tinent than  in  the  country  of  ita  origin.  According  to  Dr. 
Anatie,*  "  it  ia  still  very  much  unappreciated'*  in  England. 
It  is  true  that  the  principal  English  phyaiciana  and  surgeons 
think  highly  of  the  method,  and  now  employ  it  largely,  bat, 

Dn  Anstie  informs  ua,  there  are  "  practitioners  who  will 

it  admit  that  there  can  bo  any  particular  advantage  in  it 
which  the  old  way  of  giving  medicines  does  not  otter." 

The  hypodi'rmatic  method,  soon  after  ita  publication  by 
Wood,  was  introduced  into  the  United  St^ites.  Dr.  For- 
dyoe  Barker,  of  New  York,  while  in  Edinburgh  in  185G, 


was  |»rt'«ento<l  by  Profewor  Simpson  with  a  hypodi'miatac 
eyringe.  S(>on  after  Ins  return  home,  in  May,  1856,  he 
uised  this  instrument,  and  was,  consequently,  the  first  in 
this  country  to  pnictiso  the  method  of  Wood.  Dr.  Barker's 
syringe  was  t)io  model  from  which  Tiemann's  in^trumente 
were  made.     In  August,  1857,  the  late  Profe-sflor  George 

IT.  Elliot  published  «onie  observatiouH  on  the  hypo<ierniatic 
method.     Dr.  Ruppaner  published,  in  1860,  in  the  Boston 
Matiral  and  Surffical  Journal,  the  first  account  of  the  new 
method  in  print  in  this  country. 
It  seems   proved   tliat  the  hypodermatic  method  wjis 
j>ractiH«d  in  Xew  York  before  Wood   nmde   public   hU 
discovery,  or  before  the  earliest  date  assigned  by  Mr. 
Ttyiul,  <»r  Dublin,  for   his   use   in   this  way  of  remedial 
agents.     Dr.  L<aac  E.  Taylor,  in  a  communication  to  the 
B  Nm    York  Medial   GazeiU,''  *   shows    that   Dr.   "Wash- 
ington aud  he  used  practically  the  same  method  in  the 
>'ew  York  City  Dispensary  so  long  ago  as  1830.     The 
■  idea  was  suggested  to  them  by  the  results  of  Lafarguc'a 
B  metliod  of  inoculation.      Instead,  however,  of  iur^erting 
I  the  solid  medicament  by  means  of  a  grooved  needle,  as 
B  was  Lafargue's  practice,  these  gentlemen  punctured  the 
skin  with  a  lancet,  an<l  l»y  meuna  of  an  Anel    syringe 
threw  a  solution  of  the  medicine  under  the  skin.     This 
mode  of  operating  was  the  same  practically  as  that  sug- 
gested and  used  by  Wood  in  1855. 

When  the  first  edition  of  this  work  was  published 
(1869),  I  was  not  aware  of  tiie  above  facts  in  reg*ard  to  the 
introduction  of  the  hypodermatic  method  in  this  country. 
It  affords  me  sincere  plciisure  to  attribute  to  my  own 
countrymen  the  credit  to  whicli  they  are  justly  entitled. 


»  April  23,  1870. 
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The  Method. 

Definition.— Mr.  Hunter,  in  1859,  proposed  tlie  word 
htipiMlermie  as  the  tuuiie  of  the  new  lueLliod,  in  imitation 
of  terms  already  in  use,  jis  ejiulermic^  etc.  The  word  hj^po- 
demiic  is  compounded  of  two  Greek  words,  uffw,  tijuiei', 
and  ^i/j/ia,  the  »fdn.  Tlii.s  word  is  condemned  hy  all  schol- 
ars, who  are  uiuininious  that  the  term  should  be — in  ac- 
cordance with  the  rules  of  construction — ht/podfrmatU', 
That  erainent  philologist  and  Oriental  sdiolar,  Mr.  Fitz- 
Edward  Hall,  D.C.L.,  assures  nic  that  under  no  ciroum- 
stADceii  is  liypodernjic  allowable.  It  is,  however,  so  firmly 
established,  and  in  such  universal  use,  that  the  substitution 
of  the  more  correct  term  can  be  jiecompliahcd  only  by  com- 
bined effort.  In  the  earlier  oilitions  of  thit-  work  I  huvo 
followed  the  general  custom  in  using  hypodermic,  but  iu 
the  former  and  present  edition,  and  in  the  later  editions 
of  my  '*  Practical  Treatirfc  on  Materia  Medica  and  Thera- 
peutics,** I  have  departed  from  the  common  usage  to  do 
my  part  towanls  the  introduction  of  the  more  correct 
term,  hypftdcrmoiir.  The  word  subcutaneous  expresses  the 
same  idea,  and  in  in  all  respects  appropriate. 

By  this  methwl  the  medicament  is  introduced  beneath 

Etlie  skin,  usually  into  the  subcutaneous  areolar  tissue,  but 
jdso  into  the  muscles  and  into  the  parenchyma  of  organs, 
Furtlier,  the  instrument  may  be  employed  to  inject  medi- 
cines into  tlie  serous  cAvities,  into  tlie  veins,  aud  into  tlio 
I " 
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tissues  of  morbiil  growths.  Although  tbeae  topics  in  some 
rcBpectd  differ  from  subcutaneous  mcdicatiou,  it  is  my 
purpofio  to  include  them  in  the  present  edition,  since  the 
same  process  ia  followed  practically  in  all  cases  when  the 
hypodermatic  syringe  is  the  instrument  employed.  The 
metliod  consists  in : 

1.  A  suitable  solution  of  the  medicament; 

2.  An  iiiatrument  for  iryecting  the  solution  bcuuath  the 
skin,  into  the  subcutaneous  areolar  tissue,  or  into  the  tis- 
sues of  muscles,  organs,  or  new  forraatioiiB. 

The  Solution. — A  medicine  employed  for  hypodermatic 
nsc  should  be  capable  of  perfect  solution  in  tho  vehicle, 
which  is  usually  water.  Particles  of  medicine  undissolved 
are  not  only  not  readily  absorbed,  but  also  act  as  irritants, 
j>r(>ducing  iuiiamraation  and  abscess. 

The  solution  should  be  free  from  dirt  or  foreign  matter 
of  any  description,  and  should  be  neutral,  or,  at  least,  with- 
out decided  acid  or  alkaline  property.  Any  substance 
which  will  coagulate  the  blood,  or  produce  violent  irrita- 
tion, ia  uniit  for  hypodermatic  use. 

A  Hulution,  even  of  a  neutral  substance,  should  not  be 
too  concentrated.  Pure  water  is  entirely  harmless,  and^l 
the  quantity  of  fluid  iiijeeted,  within  certain  limits,  need 
not  be  considered,  provided  suitable  care  be  used  in  select- 
ing the  site  and  in  iigeuting.  Concentrated  solutions, 
cceteris  paribus^  are  more  apt  to  produce  local  irritation 
than  dilute  solutions.  Moreover,  if  the  solution  of  a  pow- 
erful alkaloid  bo  very  concentrated,  a  drop  too  much  iTi-| 
jected  may  produce  diiiigerous  symptoms.  Tn  ordinary 
syringes,  a  few  drops  remain  at  the  bottom  of  the  cylinder 
and  in  the  needle;  hence  it  is  ditiicult,  in  using  a  very 
concentrated  solution,  to  inject  the  precise  amount  desired, 
or,  indeed,  to  approximate  to  it  very  closely. 


THE  METHOD. 


inis  tlioir  preparation  am]  preservation,  liypoder- 
matie  aolutiouri  may  be  extemporaneous  or  perntaiicnt,  Kor 
reoBonB  to  bo  detailed  prescutly,  extemporaacous  solutions 
are  generally  to  be  preferred.  The  agent  to  be  inje<;ted 
should  be  dissolved,  at  the  moment  when  required,  iu  water 
that  has  been  boiled  and  filtered.  DiBtilled  water  ib  not 
iutiid  :  it  is  not  even  better  than  ordinary  river-,  spring-, 

well-water  free  fi*om  visible  impurities.  Distilled  water 
quiekly  becomes  cloudy  on  exposure  to  the  air,  because 
of  the  growth  in  it  of  a  minute  bnt  visible  vegetnble 
organism.  I  find,  after  ample  expiTionre,  that  river-water 
which  does  not  contain  recognizable  impurities  is  perfectly 
suitable  tor  the  solution  of  alkaloids  and  other  agents 
used  aubcutaneoualy.  If  distilled  water  be  employed  for 
making  tlie  solution,  it  ahouM  be  freshly  distilled. 

The  water  used  for  preparing  solutions  bIiouUI  always 
be  boiled  in  advance.  The  rciisons  are, — first,  that  alka- 
loids are,  as  a  class,  more  readily  soluble  in  hot  water; 
in  the  next  place,  the  water  is  sterilized  by  boiling. 

For  til e  purpose  of  preparing  extemporaneoun  solutions, 
powders  of  a  given  Weight  are  made  in  advance.  It  is,  un- 
fortunately, quite  imjiracticable  to  properly  subdivide  and 
make  into  j>owders  those  alkidoids  that  arc  given  in  hun- 
dredths of  a  grain.  Morphine,  morphine  and  atropine, 
pilocarpine,  apomorphine.  and  some  others  may  be  put  up 
in  |>owders  for  solution  as  required,  hut  the  same  arrange- 
ment is  not  practicable  for  many  other  remedies.  Gelatin 
tJiblets,  containing  a  definite  measure  of  the  me<licflment 
incorporated  with  gelatin  when  fluid,  have  been  in  use 
for  several  years,  especially  in  England.  The  gelatin 
disks  or  "  tabloids"  are  slow  Xo  dissolve,  and  the  absorption 
of  the  gelatin  is  imperfect,  so  that  local  irritation  ia  apt 
to  result  from  them. 

3* 
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The  most  important  improvoment  lately  made  in  thia 
respect  is  the  **  hypodermic  tabU-ts"  now  prepared  ou  a 
large  scale  "by  the  manufacturing  pliarmacuitB.*  They 
arc  compressed  ptlleta,  containing  definite  racusuree  of 
the  agents  usually  employed  mixed  with  sulphate  of 
soda,  or,  when  the  dose  is  of  sufficient  ^ize,  without  any 
addition  to  the  mass  of  medicament.  The  compression  is 
effected  by  a  niaehine,  and  the  tablet,  when  coniplcte,  is  a 
circular  disk,  about  o[ie-tifth  of  an  inch  iu  diameter  and  a 
line  in  thickness.  The  quantity  of  sulphate  of  soda  in  each 
tablet  is  one-fourth  of  a  grain,  which  is  intended  to  furnish 
a  proper  bu^is  and  to  aid  iu  the  solution  of  the  alkaloid. 
All  agents  now  employed  hypodcrmatically  are  put  up  in 
this  form  and  furnished  to  ''  the  trade"  in  quantity.  When 
it  is  proposed  to  use  a  tablet  subcutaueously,  it  is  dissolved 
in  8uiiii:ienfc  water  that  has  been  boiled  for  the  purpose, 
and  is  then  dra^vn  up  in  the  syringe  in  the  usual  way. 
Tablets  that  have  become  old  dissolve  slowly,  and  careful 
and  patient  trituration  may  be  necessary  to  effect  a  perfect 
solution. 

Improvements  have  been  made  recently  in  the  prepa- 
ration of  tablets  (called  tabloids  by  the  English).  Many 
alkidoids  of  which  the  dose  is  not  less  than  one-fifth  of  a 
grain  are  now  compressed  into  tablets  without  the  aid  of 
some  material  for  giving  solidity  and  form  to  the  mass. 

Permanent  solutions  are  prepared  from  formulte  and  kept 
on  hand  for  use  as  required.  The  most  carefully  prepared 
solution  rapidly  deteriorates  by  keeping.  In  a  few  days  a 
faint  cloud  appears,  and  soon  after  the  eolution  becomes 
turbid.  The  cloudiness  and  turbidity  of  an  alkaloid  solu- 
tion, made  with  pure  distilled  water  and  tree  from  visible 


*  The  'WyetLs,  of  Pbiladolphm,  were  the  Qtst  to  prepAre  Uiem. 
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imparities,  are  due  to  the  development  of  a  miuute  organ- 
Um, — tlie  pcnicillittm.  Tl  lis  plant  grows  partly  at  the  expense 
of  the  alkaloid,  and  hence  while  the  oolution  increafies  in 
turbidity  it  declines  in  power.  Filtration  removes  the  visi- 
ble impurities,  but  a  solution  which  has  once  been  turbid  is 
ever  afterwards  unfit  for  auboutinieoua  injection.  A  solu- 
tion long  kept,  although  it  may  not  be  turbid,  or  if  tairbid 
has  been  filtort'd,  may,  when  injected,  cause  an  indurated 
and  painful  swolliug,  which  rcmmns  for  months,  and  is 
slowly  absorbed  or  suppurates.  In  somo  coses  a  cyst 
forms  at  the  site  of  such  an  injection,  slowly  enlarges,  and 
when  finally  emptied  is  found  to  contain  gelatiuous,  puru- 
lent matter,  witli  a  small  slough  of  connective  tissue. 

If  permanent  solutions  are  to  be  used,  it  is  extremely 
desirable  to  prepare  them  with  menstrua  that  wiU  not  un- 
dergo change,  or  to  make  such  additions  to  ordinary  solu- 
tions as  nnll  prevent  the  growth  of  the  penicillinm.  The 
distilled  waters  of  cherry-laurel  and  of  eucalyptus,  and 
chloroform  especially,  have  been  used  successfully,  and 
solutions  made  with  them  do  not  exhibit  any  change  for 
several  weeks  at  least.  They  are  not  irritatiug,  and  do 
not  affect  the  system  in  the  quantity  required  for  subcu- 
taneous administration.  The  aqua  cfdoroformi  has  been 
much  uned  in  the  last  few  years  for  the  solvent,  and  is 
prefcrrc*!  by  those  who  have  become  familiar  witli  its 
valuable  properties.  It  is  antiseptic,  somewhat  analgesic, 
and  permanent.* 

Within  the  last  few  years  the  oil  of  vaseline  (liquid 
vaseline)  has  been  used  for  the  making  of  certain  solutions. 
Thia  substance  is  neutral,  unirritating,  and  a  solvent  of 
extensivii  range.     It  will  take  up  and  deposit  some  very 

*  C«iUin  *]k*k)tdk,  cocttine  BoUl>ly,  lose  itreogth  in  solution. 
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irritating  articles,  and   no   indunitions  or  inflammatory 
(lepoditj!  of  any  kind  are  productiJ. — Dujardut-Bcaunietz.* 

The  addition  of  certain  anti»eptics  to  the  aqueooB  sola- 
tion  of  an  alkaloid  is  an  efficient  mctlmd  of  preventing 
change.  Two  to  four  minims  of  carbolic  acid  to  the 
ounce  of  Holution  of  morphine  will  act  effleiently  for  sev- 
eral weekg  in  preventing  the  gro\nh  of  penicillium,  A 
minim  of  ciirbolic  acid  to  the  drachm  of  eolation  is  not 
enough  to  act  injuriously,  and  will  continue  an  antiseptic 
action  for  several  monthH.  Thia  agent  increases  a  very  little 
the  pain  and  ernarting  which  attend  the  injection  at  the 
iirst  moment,  hut  then  a  stat^.^  of  lesHenod  sensibility  follows. 
Two  to  four  grains  of  salicylic  acid  to  the  ounce  of  solu- 
tion will  also  prove  effective  in  j)reventing  change,  hut  it 
increases  the  irritiition — the  emarting — which  attends  the 
injection.  Resorcin  may  be  substituted  for  salicylic  acid, 
OS  it  is  almost  free  from  irritating  qualities  and  is  equally 
as  effective  as  an  antiseptic.  Boracic  and  benzoic  acids, 
like  carbolic  acid,  have  the  power  to  stop  the  growth  of 
the  pcnicilliuui,  but  are  more  irritant  than  the  latter  or 
than  resorcin.  The  mineral  acids  are  effective  both  to  pre- 
vent change  and  to  increase  the  solubility  of  many  of  the 
alkaloids,  but  they  arc  nmch  too  irritating  to  be  employed 
lor  the  prejiarution  of  solutions  for  8a))cutaneou8  injection. 
Indeed,  the  acids  arc  rctiponsible  for  most  of  the  abscesses, 
the  Bloughing,  and  the  tetanus  which  have  followed  the  in- 
jection of  me<licamenta.  My  concluHion  is  that  it  ia  far 
hettcr  to  make  extemporaneous  solutions  than  to  rely  on 
any  formula,  how  wrell  adapted  soever  it  may  appear  to  be 
to  the  purjtopc  in  view.  The  mineral  acids  should  never  be 
cmployed.for  the  preparation  of  hypodermatic  injccdouB. 
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Tffi  Syringe. — ^The  instrument  used  by  "Wood  in  hia 
first  experiment*  was  a  Fergusson  syringe,  intended  for 
tbo  iujt?etiou  of  liquor  ferri  cliloridi  into  niuvi.  This  in- 
Btrument,  like  the  Anel  and  the  Pravaz  syringo  (French), 
required  a  preliminary  opening  to  be  made  in  the  ekbi, 
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through  which  the  canula  could  bo  passed.  Mr.  Ilnnter 
made  a  most  necessary  and  iu)portant  improvement  when 
he  had  a  cutting  point  put  on  the  canula  for  transfixing 
the  skio.*    The  details  of  the  roauufacture  have  been  fur- 


'  On  the  Speedy  Rf^ltcT  of  P«In  and  other  Nesrotu   Affeelions,  etc. 
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ther  eUborutt'd,  ami  now  very  perfL-ot  infttriimentg  can  be 
obtaiucJ.  The  material  of*  which  the  barrel  Is  coHstrucled 
is  glas8»  hard  rubber,  celluloid,  German  silver,  pure  silver, 
or  gold.     Q\vuiA  \s  fragile,  nud  the  bore  of  glass  tubing  is 

Fia.  8. 
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aUver  Syrliige  and  Xewlloa. 


Oemian  Silver  Bjrringo. 


80  unequal  that  it  is  difficult  to  obtiiin  a  piece  uniform  in 
calibre  tlirouijhout.  The  fnificiUtv  is  corrected  by  enclos- 
ing the  tube  in  metal,  leaving  a  slit  through  which  the 
contents  can  be  inspected  and  the  graduation  read.  In 
the  original  gloss  syringes,  and  in  the  inferior  ones  now 
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made,  the  mountings  of  the  cylinder  are  fastened  on  by 
Bealing-wax  or  other  cement,  and  hence  loosen  eagily,  and 
leak,  or  give  way  altogether.  The  new  material  kno^ii  aa 
"celluloid"  is  well  adapted  to  the  making  of  cylinders. 
As  it  ia  moulded  in  a  Boft  state,  perfect  uniformity  in  the 
calibre  can  be  secured,  and  as  it  can  be  mivdc  transparent, 
the  contents  are  visible.     Although  postseeaed  of  a  Lram^ 


Fk.  -i 


The  Aalhar's  Silver  S)Tlii?t.  wllh  Onl.i  Nec^llo*.  Irlillum-puiulcd, 
u  nftde  by  WlUlun  Autcnrlctb.  ClnciDnatJ,  Ohio. 

parcney  almcM>t  equal  to  glass,  it  is  not  fragile,  and  will  not 
break  by  falling  on  a  tiled  or  stone  floor.  On  the  other 
hand,  it  is  soluble  in  chlorofttrm,  and  when  the  syringes 
made  of  it  require  repairs  they  can  be  made  only  at  the 
shops  of  the  celluldid  eoropany.  Hard  nibbi^r  \*  a  puitnble 
material  for  nyringfA,  but  they  are  iiptnally  matle  very 
poorly.     Au  exception  to  tliia  statement  is  the  B^Tinge  of 


wt-r  ?rnutnj  «^^.  ^^r  coon 
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Uio  tissues.  Tlxe  barrel  can  be  eonstracted  with  a  unilbnn 
bore,  and  an  accurately-fitting  piston  assured.  The  objec- 
tion to  it  irf  that  its  contontB  are  invisible;  but  the|tifiton-rod 
can  be  graduated  wnth  tlie  utmost  nicety,  German  gilver 
may  be  substituted  for  pure  silver,  as  no  eobitioim  are  in- 
jected that  would  corrode  the  material.  Gold  has  also 
been  utilized  for  the  construction  of  Ryringee.  Tbcy  are 
beautiful  in  appearance,  duRd>le  and  Bati.-tfactory  in  nnage, 
but  they  are  expensive,  entirely  out  of  proportion  to  their 
utility. 

The  needle  ia  a  very  important  part  of  the  instrument. 
The  needles  furninhcd  witli  most  instnimentB  are  too  large, 
and  liave  an  abrupt  shoulder  ut  the  cutting  extremity,  which 
makes  the  perforation  of  the  skin  difficult.'  The  needle 
should  be  as  small  as  possible,  and  the  cutting  part  should 
have  a  laneet^shape,  bnt  wiihout  the  groove  or  depreseion 
which  some  makers  put  in.  The  best  needle  is  a  gold 
one,  with  a  hardened  or  an  indium  point,  as  now  made 
by  Mr.  Autenrieth,  of  Cincinnati.  Stoel  is  the  usual  ma- 
terialf  but  it  is  more  apt  to  cause  after-troubles,  such  as 
nodules,  abscesses,  etc.,  because  it  undergoes  oxidation, 
fc^peoiaJly  when  put  away  damp.  The  needle  should  liave 
a  wire  passed  through  it  when  not  in  use,  for  the  double 

Fto.  7. 
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pnrpoRc  of  cxelnding  any  solid  particles  and  preventing 
the  closure  of  the  calibre.  Every  instrument  should  be 
provided  with  several  "  riramers,"— long,  tapering,  and 
very  fine  steel  rods  used  by  watchmakers, — which  are  very 
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asetnl  for  cleaning  out  obstructed  needles.  As  in  the  in- 
torvaU  of  the  use  of  syringes  the  piston  dries  and  will  not 
work  properly,  the  barrel  should  be  closed  by  ii  cup,  which 
is  put  on  or  screwed  on  when  the  needle  is  removed.  A 
few  drops  of  water  may  be  drawn  in,  and  then  the  cap 
adju8te<l.  In  this  way  the  piston  is  kept  moist  and  in 
working  order  as  eftectively  aa  if  it  were  in  frequent  use. 
Dr.  Whittaker,  of  Cincinnati,  first  proposed  to  use  them. 
Weiss,  of  London,  has  invented  a  new  piston,  which 
promises  to  be  very  useful.  It  is  made  of  hard  rubber, 
thin  enough  to  be  flexible  and  adapt  itself  to  the  barrel 
of  the  syringe,  so  that  no  leather  packing  is  required. 
The  superiority  of  this  piston  in  neatness,  clcanlinoss,  and 
effectivenesH  is  obvious. 

Undoubte<ily  tlie  utmost  circumspection  is  necessary  iu 
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Box  oontalnlnf  Srrlngo,  Notxilw,  and  Iljrpodcnnntio  Tableli,  pet^OMd 
bf  I>r,  3.  W.  Wblt«,  and  mtA«  by  GemiiK. 

the  use  of  the  needles, — for  diseased  blood,  or  specific  virus, 
may  be  transmitted  from  one  person  to  another.    Besides 
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the  clcanUiicss  CDJoincd,  Ibc  practitioner  muet  sec  to  it 
that  needles  used  in  inlVcted  persona  are  not  employed 
in  tiioBc  free  iVoni  infection.  The  iisual  means  for  anti- 
septic treatment  of  the  instrument,  as  a  whole  or  in  part, 
must  not  be  overlooked. 

There  are  several  methods  by  which  the  hypodermatic 
syringe  may  be  charged  with  the  required  dose  of  the 
BolutioD.  The  fluid  may  be  drawn  up  into  the  barrel  by 
aspiration,  or  the  cap  of  the  barrel  may  be  unscrewed,  the 
piston  removed,  and  the  solution  poured  into  the  barrel. 
The  former  is  more  convenient.  If  air  enter  when  the 
fluid  is  being  drawn  up,  it  nuiy  be  remiily  expelled  by  in- 
verting the  barrel  and  moving  op  the  piston  until  a  drop 
of  the  fluid  presents  itself  at  the  orifice  of  tlie  needle.  In 
using  a  glass  instrument  which  is  graduated,  more  of  the 
solution  should  be  dra^vn  into  the  barrel  than  it  is  con- 
templated to  administer,  and,  fixing  the  eye  upon  those 
divisions  of  the  scale  representing  the  amount  to  be  in- 
jected, the  piston  is  made  to  traverse  slowly  the  proper 
space.  In  filling  my  silver  instrument  I  purdue  the  follow- 
ing method :  I  pour  into  a  minim-gljiss  tlie  proper  quantity 
of  the  solution.  The  needle  being  screwed  into  its  place, 
I  insert  the  point  into  the  solution  and  draw  the  whole 
amount  into  the  barrel  of  the  syringe  by  slowly  elevating 
the  piston,  inclining  to  one  side  the  minim-glass,  in  order 
to  take  up  the  last  drop.  If  air  have  entered,  I  invert  the 
syringe  and  push  op  the  piston  slowly  until  it  is  all  ex- 
pelled. An  allowance  of  one  minim  should  be  ma<le  fitr 
loss  when  more  than  ten  minimn  are  used. 

Mode  of  I>-jectios. — Take  up  between  the  thumb  and 
forefinger  of  the  left  hand  a  loose  fold  of  skin  in  some 
convenient  situation.  Push  in  the  needle  with  a  quick 
and  decided  motion,  parallel  with  the  direction  of  the  fold, 
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at  the  same  time  pressing  or  pinching  the  skin  with  somo 
firmness  to  lessen  or  prevent  the  pain  of  the  little  oi>era- 
tion.  The  resistance  ceasing,  it  will  be  known  that  the 
needle  has  perforated  the  skin,  and  the  point  of  the  needle 
may  also  now  be  freely  moved  about  in  the  Bubcutaneous 
areolar  tissue.  It  is  better  to  paas  the  needle  for  a  half-inch 
or  more  under  the  skin,  to  have  sufficient  space  for  the 
fluid.  The  injection  must  be  made  slowly,  drop  by  drop, 
80  that  the  fluid  may  diffuse  itself  without  rupturing  any 
small  vessels  or  the  fibres  of  the  connective  tissue.  When 
all  has  been  injected,  withdraw  the  needle  slowly,  pressing 
at  the  same  time  upon  the  puncture  to  prevent  escape  of 
the  fluid.  A  few  minutes*  pressure  will  suffice  to  retain 
the  fluid,  and  to  arrest  the  little  bleeding  which  sometimea 
takes  place.  A  bit  of  plaster  may  also  bo  applied  to  the 
puncture,  but  this  is  generally  unnecessary.  By  some 
operators,  when  practising  an  injection  subcutaneouely, 
the  fluid  is  thrown  into  the  muscular  tissue,  as  this  docs 
not  proceed  to  suppuration  as  readily  as  the  connective 
tissue.  In  the  treatment  of  the  paralyses,  strychnine  is 
injected  into  the  afleeted  muscles.  The  intra-muscular  in- 
jection of  anodynes  is,  however,  an  infrequent  mode  of 
hypodermatic  treatment,  but  ia  growing  in  favor.  To 
inject  into  a  muscle, — for  example,  the  brachialis  anticus, 
— make  it  tense  by  flexing  the  forearm,  and  then  by  a  quick 
motion  thrust  the  needle  directly  into  the  muscle.  It  is 
claimed  for  this  method  that  it  is  less  painful  and  less 
lial)le  to  be  followed  by  abscess  than  by  the  injection  under 
the  skin,  but  it  is  obviously  improper  if  any  considerable 
amount  of  fluid  is  to  be  injected. 

In  practising  the  hypodermatic  injection,  it  is  important 
to  avoid  puncturing  a  vein.  Serious  depression  of  the 
powers  of  life,  fainting,  and  sudden  and  profound  narco- 
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tisra  have  been  produced  by  iiijt^cting  a  solution  of  mor- 
phine directly  into  a  vein.  Fatal  collapse  might  be  in- 
duced by  injecting  air  into  a  large  vein  along  with  the 
solution. 

Bony  prominences  should  also  be  avoided,  for  in  these 
situations  the  skin  ia  not  suifici<:nt1y  loose  to  [lermit  tho 
ready  entrance  of  the  fluid,  and  inflammation  and  abscess 
may  follow  a  too  forcible  injection. 

The  puncture  ehould  not  be  made,  as  a  rule,  into  in- 
flamed parts.  I  have  known  a  bad  phlegmon  produced 
by  injection  into  the  tiesuea  of  an  inilamed  wrist. 

It  is  not  necessary  to  follow  the  original  method  of 
Wood,  and  it\ject  into  those  points  in  which  pain  can  be 
awakened  by  pressure.  Some  exceptions  to  this  rule  un- 
doubtedly exist,  as  will  herfafter  be  shown,  but,  they  are 
not  numerous.  The  arm,  the  outer  face  of  the  thighs,  the 
calves,  the  abdomen,  and  the  buck  are  suitable  places  for 
the  injection.  The  arm,  about  the  insertion  of  the  del- 
toid, is  generally  selected  when  option  allows.  Eulcnberg 
makes  the  assertion  that  the  eiluct  is  slower  when  the  in- 
jection ia  made  in  tlie  back  than  in  any  other  situation.* 
I  have  not  been  able  to  observe  any  diflierence  in  tho 
rapidity  of  effect  as  influenced  by  the  site  of  the  puncture, 
except  when  thrown  into  a  vessel,  or  in  some  specially 
vascuhir  place.  li*,  as  sometimes  happens,  tlie  patient 
prefers  injection  into  the  painful  part,  it  will  be  well  to 
yield  to  his  prejudices,  provided  no  contra-indication  exist 
thereto.  Sometimes  redness  and  swelling  take  place  at 
the  site  of  the  injection.  This  is  best  relieved  by  a  cold 
wet  compress. 

If  the  patient  be  timid  and  intolerant  of  pain,  tho  sen- 


*  Die  h^podcnniitbcbe  Injectioii,  etc.,  op.  cil,,  p.  OX 
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Bibility  of  the  akin  may  be  lowered  by  ether  or  rhigolene 
spray.  A  piece  of  cotton  cloth  moistened  with  chloroform 
and  held  on  the  skin  a  few  minutes  is  nearly  as  eflFective 
as  the  spray,  and  much  more  convenient 

"When  an  agent  is  used  that,  like  chloroform,  is  very 
painful  in  the  effect  which  follows  as  well  as  attends  the 
injection,  a  small  amount  of  cocaine  can  be  thrown  under 
the  skin  of  the  part  to  be  operated  upon.  The  antagonisms 
of  the  various  remedies  must  be  borne  in  mind  when 
about  to  use  cocaine.  It  is  antagonistic  to  morphine,  to 
atropine,  to  physostigmine  or  eserine,  and  some  others. 


LOCAL  AND  SYSTEMIC  EFFECTS  OF  SUBCUTANEOUS 
INJECTIONS. 

All  agents  injected  under  the  skiu,  even  water,  produce 
some  irritation  at  the  point  of  puncture.  Smarting,  burn- 
ing, followed  by  rudneas,  and  a  more  or  less  extensive 
swelling  or  wheal,  are  the  usuid  phenomena.  Very  acute 
pain  is  caused  when  a  nerve  is  punctured.  \\'7ien  a  few 
drops  only  are  injected,  there  may  be  some  trivial  redness 
to  indicate  tlie  point  where  the  needle  enU^red^  and  no 
after-swelling  or  irritation.  The  resulting  wheal,  when 
considerable  fluid  is  injected,  regcinblca  tlie  Bwelling  of 
urticaria  or  of  erythema  nodosum.  An  indurated  uodule 
may  form,  to  suppurate  slowly,  and  discharge  after  some 
weeks  or  even  months.  In  such  a  cose  more  or  less 
sloughing  usually  occurs,  including  the  areolar  tissue  and 
a  portion  of  the  skin,  a  depressed  cicatrix  resulting. 
Sometimes  a  frank  abscess,  sometimes  an  induration,  and, 
not  infrequently,  u  cyst  are  produced  by  the  injection. 
There  can  be  no  doubt  that,  if  the  proper  precautions  are 
taken,  and  the  tiKsues  of  the  individual  injected  are  sound, 
noindurationorinflammation  will  result  from  the  injections, 
if  materials  like  morphine  be  injected ;  but  when  cocaine 
is  used,  cysts  more  frequently  form.  If  the  rules  already 
laid  down  for  tlie  preparation  of  Bolutions  are  not  com- 
plied with;  if  the  syringe  or  needle  Is  dirfy  or  rusty;  if 
injury  is  done  by  rough  handling;  or  if  the  patient  is  in 
u  cachectic  state,  the  local  accidents  above  described  may 
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happen.  Iiki^ammatioD  has  resulted  &om  partial  punctare 
ot"  tlie  skin  and  forcing  in  the  fluid  violeuU^',  In  some  of 
the  reported  cases,  all  accessible  parts  of  the  body  have 
been  covered  with  cicutrict's,  purtly-lu'alc<l  sores  and  ulcers, 
and  recent  abscesses.  Making  due  allowance  for  the  aen- 
eatioual  spirit  in  which  these  cases  have  been  narrated^ 
there  are  still  facts  enough  to  show  conclusively  that, 
through  carelessness  in  the  preparation  of  solutions,  in 
the  treatment  of  the  syringe  and  needles,  and  in  the 
method  of  injecting,  inflammation  and  abscesses  may  re- 
sult. The  puncture  of  a  vein  may  cause  sonic  loss  of 
blood,  or  the  formation  of  a  purpuric  spot,  and  the  fluid 
may  be  thrown  directly  into  the  blood,  or  be  drawn  into 
the  vein  through  the  opening  made  by  the  needle.  In  tlie 
furmor  case  there  will  be  an  almost  instantaneous  action 
of  the  medicine ;  in  the  latter,  slower  yet  ratlier  quick 
and  powerful  eft'ects.  These  will  be  described  when  the 
remedy  concerned  ia  under  discussion.  In  a  few  instances, 
the  injury  of  nerves  at  the  site  of  former  punctures  has 
induced  tetanus,  but  the  nervous  system  was  prepared  by 
the  disease  for  which  the  injections  were  originally  used, 
or  by  the  cachexia  induced  by  the  chronic  morphinism. 

Further  observations  on  the  local  efliecta  of  the  injection 
are  considered  because  of  certain  results  wljich  have  been 
arrived  at  since  tlie  fourth  edition  was  published.  Such 
agents  as  cocaine,  chloroform,  and  ether  cause  more  in- 
flammatory action  and  more  decided  attcr-eflects  than 
morphine,  atropine,  and  many  others.  It  is  the  nature 
and  the  results  of  the  inflammatory  action  caused  by 
cocaine,  more  esjiecially,  that  are  to  be  taken  up  here. 
Under  some  circumstances  considerable  swelling  and 
tenderness  follow  the  cocaine  injection.  The  tissues  arc 
irritated  to  a  considerable  extent,  and  blood  is  eflused, 
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the  amount  of  tlim  being  depetident  on  the  looseness 
and  permeability  of  tlie  pails.  Suppuration  does  not 
follow.  Foreign  bodice  thrown  under  the  akin  set  up 
inflaramation  and  supptiration  in  the  connective  tissue; 
but  in  the  case  of  some  irritating  alkaloids  the  congestion 
of  the  tissues  gives  rise  to  hemorrhagic  extravasation, 
and  this  in  turn  develops  into  a  cyst,  the  contents  of 
whicli  undergo  t^low  changes,  becoming  first  a  thin  bloody 
fluid  somewhat  g^^latinous,  after  a  time  assuming  a  loss 
blood-Uke  appearance  and  a  more  gelatinous  character, 
and  finally  a  semi-transparent,  colorless  liquid,  having  the 
appeairance  of  blooil-eerura,  but  more  consistent.  Subse- 
quently renewed  activity  takes  place  in  the  cyst,  and  an 
elTort  at  extrusion  of  its  cf)ntcnta  occurs.  The  central  part 
of  tlje  summit  of  the  cyst  grows  red  and  tender,  and 
finally  the  tissuea  are  divided  by  ulceration  und  an  escape 
of  tlie  coulcntii  takes  place.  If  laid  open  before  the  com- 
pletion of  the  changes  mentioned  above,  the  discharge  is 
more  or  le^s  bloody  in  character. 

If  the  swelling  formed  soon  after  the  injection  is  opened, 
tlie  fluid  flowingaway  is  bloody  in  appearance,  and  is  blood 
mixed  witli  a  gelatinous  material.  If  opened  early  by  a 
small  trocar,  an  aspinitiug  needle,  or  bistoury,  the  cyst  will 
close,  and  the  cavity  left  slowly  fills  up,  Some  sloughing 
of  the  overlying  tissues  may  take  place,  and  now  and  then 
a  deep,  dark  slough  extending  through  the  skin  to  the 
subcutaneous  tissue  will  form ;  nevertheless,  healing  will 
usually  occur  promptly  when  the  blood  is  drawn  oti:*  from 
the  cavity. 

The  systemic  effects  produced  by  the  hjrpoderraatic 
injection  of  remedies  must  now  be  compared  with  the 
stomachal  admitiistration.  A  remedy  entering  the  blood 
through  the  stomach  is  aflccted  in  its  physiological  and 


4G 


nrPODKRUATIC  MEDWATION, 


thcrapoutiful  action  by  the  condition  of  that  organ.  IMs- 
ease — for  example,  gastric  caburh — may  hinder,  if  not  en- 
tirely prevent,  diffusion  through  the  mucous  membrane. 
The  rate  and  ext<;nt  of  altriorption  are  influenced  by  the 
preaencc  of  other  ingesia,  by  the  state  of  repletion  of  the 
veins,  and  by  the  condition  of  the  liver.  The  digestive 
fluid  undoubtedly  exerts  a  chemical  action  on  many  reme- 
dial agents,  forming  combinations  sometimes  more,  »omc- 
tiiiica  lesa  powerful.  Again,  as  the  et^ite  of  the  nerves  has 
an  impoi'tant  influence  on  absorption,  it  ia  obvious  that 
thoic  remedies  which  depress  the  nervous  system  must 
constantly  lessen,  by  repL-tition,  tlie  power  of  the  stmnach 
to  convey  them  into  the  circulation.  On  the  other  hand, 
when  a  medicine  suitable  for  the  pur|)08e  is  thrown  under 
Ihc  rikin,  its  physiological  and  therapeutical  effects  are  pfo-^ 
duced  in  the  fullest  degree  and  in  tlie  most  characteristic  J 
form.  It  follows  that  the  thenipeutical  propertiee  of  'a 
drug  nmst  differ  not  only  in  degree,  but  also  in  kind,  ac- 
cording as  it  enters  the  blood  through  the  stomach  or  by 
the  fiubcutimeous  areolar  tissue.  Experience  and  obscn^a- 
tion  abuuduutly  demonstrate  the  truth  of  this  sUiU-ment 
The  subcutaneous  use  of  certain  drugs  has  developed  very 
valuable  therapeutical  properties,  which  the  stomachal 
administration  had  not  even  suggested.  Bernard*  aflirms 
that  this  mode  of  administering  remedies,  which  has  hith- 
erto been  the  exception,  must  become  the  general  method 
for  the  use  of  active  principles.  The  advantages  of  this 
over  other  methods,  considered  from  the  point  of  view  of 
practical  therapeutics,  are  manifold. 

The  effect  is  produced  more  speedily,  and  the  whole 
effect  of  the  quantity  introduced. 


•  Archives  O^nfrales,  1864. 
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The  results  are  more  permanent  and  curative. 

Gastric  disturbance  rarely  occurs,  and  irritation  of  the 
storniich  is  avoided. 

The  administration  may  be  made  to  persons  unwilling 
or  unahle  to  swallow. 

It  follows,  tlun,  that  remedies  suitable  for  this  purpose 
may  be  used  hypodermntically,  to  produce : 

Ist  All  of  the  physiological  and  therapeutical  effects 
which  can  be  accomplished  by  them  when  given  by  the 
stomach;  and, 

2d,  The  physiolo^cal  and  therapeutical  effects  peculiar 
to  this  method. 

The  hypodermatic  method  may  bo  employed  for; 

Ist,  A  local  action  only. 

2d.  General  or  systemic  effects. 

The  general  effects  of  remedies  administered  by  the 
hypodermatic  method  are  to  bo  distinguished  from  those 
due  to  the  inherent  qualities  of  particular  and  indi\'idual 
agents.  It  is  necessary  to  conj^idcr  those  results  of  the 
a<lministration  common  to  all  remedies. 

As  respects  the  general  effects  of  thiM  method  we  have 
to  note,  first,  that  a  remedy  entering  the  blood  by  the  sub- 
cutaneous channel  act^  according  to  its  owu  nature,  is 
individualized,  so  to  speak,  and  is  not  moditiod  by  its  envi- 
ronment. On  tlie  other  hand,  medicaments  introduced  by 
the  stomach  may  be  modified  in  structure  and  altered  in 
chemical  constitutian  by  the  stomach  and  intestinal  juices. 

The  rate  at  which  given  agents  act  when  injcctwt  varies 
with  their  nature  and  power  of  diffusion, — using  this  term 
in  its  technical  senfse  and  as  a  pynonyme  for  absorption. 
Studied  as  agents  having  |>owvr  to  traverse  animal  mem- 
bnmee,  they  arc  arranged  in  two  classes : 

Those  having  the  power  to  traverse  animal  membrane 
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with  the  maximum  faeility  are  called  crystalloids;  those 
having  the  minimum  power  of  diifiiHion,  coUoitls.  The 
former  usually  have  a  crystallifle  sti-ucture,  whereas  the 
Ihttcr  are  gummy  op  glue-like.  Rea<ly  solubility  is  an  im- 
portant futtor  in  the  character  of  these  bodies.  For  the 
moet  pai-t,  the  alkali-like  euhetancos,  or  alkaloids,  derived 
from  so  many  sources*,  are  tlie  most  useful  of  agents  for 
this  kind  of  practice.  There  are  some  agents — as  potassii 
iodidum — which  surpuRs  the  alkiiloids  of  botanical  source 
in  tlie  rapidity  with  which  they  enter  and  pass  out  of  the 
system ;  liut  the  cryatalloida  diffuse  through  tlie  body  ^rith 
astonishing  rapidity.  As  the  round  of  the  circulation  ia 
made  in  about  one  minute,  all  soluble  substances  diiHis- 
ing  through  the  body. complete  the  circuit  in  this  time. 
Some  agents  occupy  much  more  time  than  one  minute; 
others  act  so  rapidly  tliat  insertion  of  the  medicine  and 
the  appearance  of  lethal  or  toxic  action  seem  to  bo 
manifi'Ht  simultaneously,  or  nearly  bo.  Prusaic  acid  ftir- 
uishes  a  good  example  of  this  rapidity  of  action.  Also,  the 
effects  of  medicines  are  as  nearly  pure  or  tj7>ieal  of  their 
real  action  as  can  be  obtained,  for  they  are  not  qualified 
by  an  impression,  chemical  or  otherwise,  acting  upon 
them  by  passing  through  the  stomach  and  liver. 

Another  fact  of  great  importance  is  that  the  character 
of  the  medicament  is  unchanged  l)y  succesfiivc  administra- 
tions. No  accumulations,  in  the  sense  in  which  cuntula- 
tke  action  is  now  held,  Uike  place ;  but  the  power  exerted 
by  the  remedy  after  it  is  taken  is  the  more  strongly  felt 
becauae  of  the  more  rapid  absorption,  and  again,  the 
power  declines  with  greater  rapidity  bccjiuse  of  the  more 
prompt  and  rapid  excretion.  The  excretion  of  remedies 
given  hypodermuticnlly  occurs  under  the  same  condition 
as  when  adminifltcred  by  the  stomach. 


CLASSIFICATION  OF  REMEDIES  USED  BY  THE  HYPO- 
DERMATIC METHOR 

I5  the  Boveral  editions  of  this  work,  liitherto,  I  have  not 
made  use  of  any  9yat.em  of  classifioatioii,  but  have  iirratigod 
the  various  articles  according  to  the  usual  position  assigned 
thera  therapeutically.  It  seems  lo  ino  doairuble,  however, 
to  pursue  some  arrangement  by  which  the  various  facta 
can  be  properly  cUissitied,  and  according  to  which  the 
Bgt*nts  used  hypoderniatioally  may  be  groui»ed  in  raethod- 
ical  order. 

The  arrangement  now  submitted  is  based  on  the  physi- 
ological actions  of  the  remedies.  Those  acting  on  the 
whole  system  are  first  considered,  and  those  acting  on 
special  tiinctious  follow  in  the  order  of  their  importance. 

OLASSIKICATIOX. 
A.  KxMKDira  Armmiro  thx  Ktrrttiriox. 


I.  Bemrdiea  Inrreaaing  Waste 


%  Hfmediea  Promoting  the  SufriHon 
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Biehluride  of  Mercury, 
P('|itoniite  of  Jlcfcury, 
tuid  other  Salu. 

Iodine  and  its  SalU. 

Pllotmrpine, 

SftlincA. 

Iruo. 
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Tnuii»fU*ion. 
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8.  Antiatpiics 


A.  BsMZDiKS  AFTXcrnra  thx  Kutbxtiok. — OanHnued. 

Carbolic  Acid. 

Creosote. 

AnUpyrin. 

Besorcin. 

Pypodin. 

Euphorin. 

Orezin. 

Saccharin. 

Thallin. 

Creolin. 

Blood-aerum. 

Fyoktanin  (Blue). 

fCantturidateB 


Cantiuridin 


of  Potaasium, 
Sodium,  or 
Ammoaiuin. 


1.  Anodynes 


2.  Exdto-motors  . 


B.   BSURDIES  ArtKCTINO  THB  NZBTOTJS  StBTXU. 

Horpbine. 

Codeine. 

Atropine. 

Homatropine. 

Hyoscyamine. 

HyoBcine. 

Duboisine. 

Solan  ine. 

Chloroform. 

Ether. 

Chloralamide. 

Chloral  Hydrate. 

Biomoform. 

TTrethan. 

Amylen  Hydrate. 

Hetbylal. 

Exalgin. 

Strychnine. 

Brucine. 

Picrotoiin. 

Hydrastine. 

Hydrastinine. 
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2.  EpKito-moion 


B.  Bnnmns  ArrxcrzKO  thx  Nxrtotts  &T«iJM.—Con^imed. 

The  Digitalis  Oroup. 

Digitalis. 

Sparteine. 

Convallaria. 

Strophanthin. 

Adonidin. 

Blattic  acid. 
Cocaine. 
Ergotin. 
Ergotinine. 
Quinine. 

Conine. 

Euirine  or  FhysoBtigmine. 

Curara. 

Curarine. 

Amyl  Nitrite  and  Nitrites. 

Lobeline. 

Nicotioe. 

Hydrocyanic  Acid. 

C.  Behbdxxs  Apfectino  the  Alimsntart  CaNjU.. 


8.  Depntao-motors . 


Emetic*  and  Caihartica 


D.  Ibutaht  Imjxotxonb 


■  Apomorphine. 
Apocodcine. 
Podopbyilin. 
Aloin. 

Aqtiapuncture. 
Osmic  Acid. 
Aqua  Ammonin. 
Nitrate-of-Silver  Solution. 
Saturated  Solution  of  Common 

Salt. 
Tincture  of  Cantharides. 
Chloride  of  Zinc. 
Pepsin. 
Carica  Papaya. 


ACTIONS  AND  USES  OF  THR  RRMRDIKS   EMPLOYED  BY 
THE  HYPODERMATIC  METHOD. 


A.    REMEDIES  AFFECTING  THE  NUTRITION. 

1,  Agents  Increasing  Wtisle.     [AlleraiiveaJ] 

MERCURY:  HYDRARGYEUM. 

Hydrardyri  Ohloridum  Oorroeivum.     [Corrosive  Sitblimaic] 
Hydrargryri  Ohloridum  Mite.     [Cnlonul.] 
Hydrar^yri  Oxldum  Flavum.     [I'ellow  Oxide  of  Mercury.] 
Hydrar^yri  Oyanidum.     [Cyanide  of  Mcrearjf.] 
Albuminate  or  Peptonat©  of  Mercury. 
Atniaonio-peptonate  of  Mercury. 

Preparations. — The  rule  has  been  to  employ  only  tlioso 
preparations  soluble  in  water,  but  numerous  di'parturea 
from  ibis  plan  have  been  made  from  time  to  time.  Re- 
cently it  has  been  niaintiiined  that  auch  an  insoluble  prtfi>- 
aratjon  as  calomel  acted  the  more  efficiently,  since  it  is 
kept  in  contact  wnth  the  tissues  so  much  longer  because 
of  its  insolubility ;  whereas  the  soluble  pass  into  the  blood 
so  romlily,  and  are  so  quickly  eliminated,  that  the  time  is 
insufficient  to  |)errait  the  necessary  action  to  take  place. 
Scarenzio*  was  probably  the  first  to  make  use  of  c4ilomel, 
having  in  1804  published  ]m  first  observations.  He 
suggested  the  suspension  of  calomel  in  water  by  means  of 
glycerin.     Hebra  soon  after  proposed  the  administration 
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of  sublimate  (gr.  i-Ssa  of  water).  Lewiii*  was  the  first 
to  ajipiv  sublimate  solution  on  a  largo  scale,  the  method 
being  illustrated  by  extensive  eliniciil  obaervntiona,  tho 
whole  appeanng  in  a  considerable  volume.  Lewin  esjKi- 
cially  advocated  the  adminiistration  of  wejik  rather  than 
Ftrong  eolations  of  corrosive  sublimate  (}  of  a  grain  to  1 
ounce  of  water).  He  added  niori>hine  sulphate  (gr.  R8-5i) 
to  obviate  the  pain  which,  to  a  greater  or  less  degree,  at- 
tends the  subeutancoaa  injection  of  the  corrosive  chloride. 
The  streugth  of  tiie  solution  employed  by  Lewin  was  one 
grain  to  the  ounce.  Liegooist  has  couclusively  shown,  also, 
that  strong  solutions  are  not  only  injurious,  but  unnecessary. 

Bo  many  local  troubles  (abecesees,  ulcerations,  sloughing) 
attended  the  u^e  of  calomel,  at  first,  that  it  soon  fell  into 
disuse;  but  a  revival  is  again  manifest,  and  calomel  sus- 
pended by  glycerin,  by  olive  oil,  and  other  menstrua,  has 
come  into  large  use,  the  theory  being  that  an  insoluble 
preparation,  as  already  stjjted,  is  more  lasting  in  its  eflccta. 
The  yeUow  oxide  of  mercury  is  also  employed  in  a  similar 
manner,  and  is  objected  tu  for  the  same  local  results.  Be- 
sides the  irritant  effects  of  such  an  agent,  when  rutaiued 
for  some  time  in  contact  with  the  subcutaneous  connective 
tissue,  the  menfttrua  used  for  suspending  the  salt  are  liable 
to  decon»{H>sition,  and  cause  abscesses  and  ugly  ulcerations, 
with  much  pain  and  considerable  constitutional  disturb- 
ance. 

In  consequence  of  the  local  ill  results  of  insoluble  prep- 
arations, the  soluble  are  more  generally  employed.  Besides 
the  sublimate,  the  salts  of  mercury  now  proposed  for  subcu- 


•  Lewin,  Bui.  General  do  Tbarmpeutiqup,  1860,  vol.  li,  AUo  from  Dr. 
F.  Brid)et«ftu,  De  ]'Ap|ilicetion  do  U  M^iode  h^-prxlenuique  «u  Tnit«- 
ment  de  la  Syphilis  pur  \f*  PropnmtionB  tnf;ivuridM. 

t  Ibid.,  ItsC^  vol  ti.  p.  1&8,  par  LtSgooU.    Alto  Ibid.,  AoOt,  IB80. 
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taneous  admtui.slmtion  are  the  8ucciuat«,  the  "benzoate,  tlie 
cyanide,  and  the  albuminate.  Dr.  Vollcrt,*  of  Strasburg, 
}iaa  advocated  the  succincUe  of  mercury  as  a  highly-eligible 
preparation,  lie  uses  a  solution  of  one  to  two  to  100,  giving 
a  Bjringcful  (equal  to  xx  n^),  the  dose  of  the  mercury  being 
one  centigramme.  Vollort  asserts  that  the  auecinato  solu- 
tion causes  but  little  pain  when  introduced,  and  is  rarely 
followed  by  inflammation  and  ahscossefl  or  ulcerations. 
The  number  of  injections  in  ordinary  cases  required  for 
the  disappearance  of  the  symptoms  varied  in  different 
Buhjecta,  and  ranged  between  19  and  35.  For  28  sub- 
jects recorded  in  his  tabular  statement,  523  injections 
were  required, — an  average  of  19  for  each  patient  (pp. 
408-412).  Another  soluble  salt  of  mercury  has  been 
Buggcrited  by  the  Russian  professor,  Dr.  Stoukovenkoff,t — 
the  bemoate.  Although  this  salt  of  mercury  is  but  slightly 
soluble  in  water,  it  dissolves  readily  in  water  containing 
some  common  salt.  The  proportions  advised  by  Dr. 
Stoukovenkoff  arc  nine  (9)  parts  of  the  benzoate  to  two 
(2)  parU  of  the  cliloride  of  sodium.  The  formula  for 
the  injection  is  twentj*-four  (24)  grammes  (3vi)  of  the 
benzoate,  six  (6)  (J  gr.)  centigrammes  of  chloride  of  so- 
dium, and  distilled  water  thirty  (80)  grammes  (3i).  No 
pain,  no  induration,  no  abscesses  or  ulcerations  follow  the 
injections  of  this  salt,  according  to  its  proposer. 

The  double  salt  of  iodide  of  mercury  and  sodium  was 
suggested  to  Dr.  Bricheteau  by  Pharmacist  M.  Bouillon, 
as  a  medicament  especially  adapted  to  hypodermatic  use. 
The  main  objection  to  this  salt  is  the  difficulty  in  pre- 

*  Thorftp.  M  onnUbune,  September,  1888.  Uebor  Siiocinimid-Quecluilber 
«ia«  neuea  3[iticl  zur  aubcutanen  Injectiun.  Dr.  VoUert,  from  Wrate^-b, 
No.  4,  1889. 

t  Bui  Giniral  do  Thfinipoutique,  1889,  vol.  I  p.  025. 
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paring  it,  and  hence  it  Iiaa  never  come  into  genera]  uhg. 
The  dose  for  administrntion  suhcutaneously  is  J  of  a  grain, 
which  is  conUiined  in  tiiteen  niitiinis  of  the  solution  given 
below: 

B   Hydr8i;g7Ti  «t  sodii  iodidi,  gr.  Kxiv; 
AqtuedMtillrtUii^,  ^iU.     H. 
Sig. — Fifteen  (15)  miniau  conUia  ^  of  a  grata. 

This  salt,  as  Dr.  Bricheteau  *  uscertainGd,  was  very  well 
adapted  to  the  purpose,  and  no  doubt  it  would  have  gone 
into  general  use  if  the  difficulty  of  its  preparation  had 
not  proved  so  sorious  an  obstacle, 

Tlie  cyanide  lias  become  very  popular  witli  those  who 
have  been  provailod  on  to  make  iise  of  it;  bat  it  is  pain- 
ful, so  much  so  as  to  render  patients  unwilling  to  have  it 
inserted  after  the  first  trying  experienct*s.  It  has  been 
ascertained  that  if  the  cyanide  be  pure  it  is  not  Bevere, 
even  but  little  painful.  Sigmund  and  Guntxf  "■'^^'d  it 
with  remarkable  succe^s^  and  MandelbaumJ  nmiuttuna 
its  superiority  over  all  other  preparations  of  mercury 
uwd  hypodermatically  in  the  treatment  of  syphilis.  It 
hfljB  been  proposed  to  combine  morphine  or  cocaine  to 
remove  the  severe  pain  which  atteuds  the  injection  at 
once  and  for  some  time  afterwards.  It  should  be  re- 
membered that  the  cyanide  nmst  be  made  afresh  for 
each  treatment  by  injection  (Sigmund  and  Guntz),  if  local 
troubles  arc  to  be  prevented.  It  is  ncccsaary,  also,  to  avoid 
large  doses  with  a  view  to  more  prompt  cure;  for  experi- 
ence has  sliown  that  the  large  doses  are  more  apt  to  cause 
inflammation  and  induration  of  the  tissues,  salivation,  and 


*  Bui.  O^ueral  da  Tliirapeutiqu«,  Do  rApplication  de  lu  M^thodo  hypO- 
dcnnique,  etc,  1869,  vuL  i.  p.  297. 
t  Wien.  Mod.  Pr««»,  quoted  by  Virchow  and  Hirtch,  1879- 
X  Vieneljflhraobrift  fQr  die  DermatoL  in  SypUUU,  1878,  p.  201. 
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ulceration  of  the  gastro-iiitestinal  mucous  membrane,  and 
those  untoward  results  more  than  compensate  for  the  gain 
in  time  of  the  larger  over  the  smaller  doses. 

Some  recent  cxporienoes  havu  coufinned  former  reporta 
on  the  utility  of  the  cyanide  (M.  Korovity,,*  Mamklbuum^f 
Sigmund  and  GiintzJ).  All  agree  that  this  salt  sets  up 
horrible  pain  when  thrown  under  the  skin,  if  not  pure, 
and  hence  tlie  usual  practice  has  been  to  combine  mor- 
phine or  cocaine  with  it  to  lessen  the  saficring.  Bcsidoa 
the  pain,  there  are  no  other  local  complications  caxised  by 
the  cyanide, — no  indurations,  no  abscesses,  lieeently  our 
German  colleagues,  especially,  have  brought  into  use  a  new 
preparation  of  mercury  called  hydrorffyrum  thyniolo-aceticum^ 
made  by  Merck,  of  Darmstadt,  for  subcutaneous  injection. 
To  prevent  too  rapid  ahsurption  un«l  excretion,  the  solution 
of  this  new  medicament  is  thickened  somewhat  by  the  aid 
of  mucilage  and  liijuiil  paraffin. 

The  formamide,  ]ieptonate,  and  albuminate  of  mercury 
have  become  more  genendly  j)opular  than  tlic  other  salts 
of  mercury,  because  nearly  free  from  the  serious  local  ef- 
fects, including  prnn,  which  attend  on  the  use  of  the  soluble, 
especially  of  the  insoluble,  salts  of  mercury.  The  forma- 
mide  was  tirnt  proposed  by  Liebreieh,  §  of  Berlin.  He 
advised  the  preparation  of  this  subHtanee  by  dissolving  the 
freshly-preeipitated  red  oxide  of  mercury  in  formamide.  It 
was  ascertained  at  once  that  this  preparation  wvls  superior 
to  all  others  in  respect  to  the  local  complications, — the 
pain,  intiummation,  and  abscesses, — which  almost  ncver*^ 
occurred. 


*  Licltreicli,  Ci-i)lnil1)lnU  fur  die  giutamrole  Thenipie,  1&BS,  p.  95. 
t  Mondelbiuim.  ibUJ,  !88C.  p.  622. 

X  Gunts,  Tht'i-npfuiiM-he  Monatihefte,  Oclohw,  1890,  p.  494. 
I  SIgmuud,  quoted  in  tbo  same  article. 
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Bamberger  first  proposed  the  uee  of  albuminates  or  pep- 
tonates  of  mercury  for  subcutaneous  injection.  ThciiO 
have  since  come  into  general  use,  by  reaBon  of  their  com- 
parative freedom  from  the  unpleasant  results  attemling  ou 
the  tuse  of  insoluble  and  other  irritating  salts  of  mercury. 
Peptonates  are  prepared  by  dipaolving  corrosive  sublimate 
in  a  Bolutaon  of  pepsin.  Staub  was  probably  the  liret  to 
make  use  of  the  albuminate,  which  is  prepared  by  die- 
solving  the  mercurial  salt  in  a  solution  of  egg  albumen. 

The  forraulee  for  this,  as  for  other  salts  of  mercury,  are 
giveii  below. 

The  author  has  always  used  the  corrosive  sublimate,  as 

follows: 

B   Ilydnirf^ri  cbloridi  oorroaivi,  gr.  t ; 
Ai|Uip,  Ji.     M. 
Sig. — Should  be  dissolved  by  bt'ftt  at  botHni;  t«mpenture  nnd  thpn  fll- 
UsnA.     The  dose  in  ten  (10)  mininm,  which  ctnitaiiw  ^  of  ■  graiu.     This 
10  «  fuflkrtflDt  doee  for  the  b^inaing  uf  the  treatment,  but  it  can  be  in- 
dvued  witfa  tb«  progress  of  the  caw. 

Li^cois  recommends  the  following, — the  morphine 
added  to  lessen  the  pain  of  the  operation ; 

B  HydnirgjTi  cbloridi  cwrKwWi,  gr.  iii ; 
Morphine  eulph.,  gr.  iss; 
Aqun  deetillatie,  ^iii.     U. 
Slg. — Ftftaoa  (Ifi)  minims  contain  -^ot  m  ^rmin. 

Vollert  recommends  that  the  succiuide  solutions  have 
the  strength  of  1.30-2  to  100.     Of  this  solution  ho  admin- 
isters a  Pravaz  eyringeful,  which  is  about  twenty  minims' 
Upacity,  and  contains  one  centigramme  of  the  mercurial 
"ialt. 

Bamberger's  solution  of  albuminate  consists  of  two  pre- 
paratory solutjon?,  one  of  albumen  and  another  of  corrosive 
sublimate.    The  albuminate  is  made  by  dissolving  200  c.c 
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of  albumen  in  300  c.c,  of  distilled  water.  The  solution  of 
corrosive  sublimate  ia  of  Uic  strength  of  5  parta  to  100.  Of 
the  sublimate  solution  60  c.c.  are  mixed  with  100  c.c.  of 
the  an)iimen  solution.  A  salt  solution  of  the  strength  of 
20  per  100  is  also  prepared,  and  of  this  GO  c.c.  are  added 
to  the  albuminate  and  corrosive  chloride  solution.  The 
preparation  thus  made  is  allowed  to  stand  for  two  days, 
when  it  is  filtered  and  then  is  ready  for  use.  The  dose  of 
this  solution  is  20  c.c.  The  peptonate  ia  far  more  easy  of 
execution.     The  following  are  the  formulm  most  in  use: 

FcpBin,  1  gramina  (16}  grains)  ; 

Wulor,  GO  C.C-  ("i  grains).  M. 
FilUn-.  To  tliU  suction  of  pepain  U  added  the  solutiun  of  chlorido  of 
mercury  having  the  etrength  of  1  to  600,  20  cubic  centimetres  of  salt 
20-lOQ  solution  (Ifi  cc),  and  Kufficicnt  distilled  water  to  make  up  to 
100  cubic  centimetres.  Each  cubic  contimetre  contains  1  centignunme  of 
mercury.* 

The  salt  added  increaflea  the  stability  of  the  solution  and 
lessens  the  pain  and  inflammation  at  the  site  of  puncture. 
Delpech  used  the  following  formula,  substituting  chlo- 
ride of  ammonium  for  the  chloride  of  sodium  in  the 
albuminate  preparation.  He  affirms  that  this  is  the  most 
eligible  solution  now  in  use  for  hypodermatic  purposes. 
The  mode  of  preparing  this  solution  is  far  less  complicated 
than  is  the  albuminate.  It  consists  in  dissohing  an 
ammonia-sublimate  powder  in  distilled  water  and  glyc- 
erin, as  follows : 

Powder  of  ammonia  (mercurial  peptone),  .60; 

Biitillcd  water,  25.00; 

Glycerin,  5.00.    M. 
Each  syringefUl  (20  n^)  of  this  solution  oontaina  10  milligrammoa  of 
mercury. 


*  I>ujardin-BeaumoiK,  Lo^n  de  Clinique  ThSnipcuL,  vol.  iii.  p.  548. 
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Besides  the  forms  for  injections  given  above,  I  must 
not  fail  to  mention  the  blood-serum  vehicle  proposed  by 
Dr.  Mas  Bockliart,  of  "Wiesbaden.*  The  blood  of  cattle, 
sheep,  hogs,  etc.,  can  be  utilized  for  ibis  purpose.  The 
et^rum  ia  first  filtered,  and  to  the  tiltrate,  of  40  cubic 
entliuetrcs  (IJ  ounces)  contained  iu  a  graduated  glass,  is 
ided  a  warm  solution  of  bichloride  of  mercury  of  tlie 

'  «trength  of  46  grains  to  the  ounce  of  water.  The  pre- 
cipitate thus  obtained  ia  dissolved  in  a  solution  of  com- 
mon salt, — 105  grains  in  five  drachms  of  water.  This 
Bolutiou,  containing  three  per  cent,  of  mercury,  is  mixed 
with  distilled  water  up  to  6J  ounces,  und  has  the  strength, 
therefore,  of  one  and  one-half  per  cent  of  mercury.  It 
just  b©  kept  in  a  cool,  dark  place.     The  dose  is  12  drops 

'given  every  day,  the  patient  thus  receiving  J  of  a  graiu 
each  time. 

Kaposi,  Boer,  Mandeville,  Bamberger,  Murtineau,  and 
Others,  contrastiug  the  etficiency  of  the  various  solutions, 
differ  somewhat  in  their  estimate  of  their  respective  value, 

Lbut  the  majority  hold  to  the  superiority  of  the  simple  sub- 

*Kmate  solution,  except  in  respect  to  the  local  trouble,  the 
sublimate  causing  induration,  inflammatory  tumors,  and 

kabBcesscs  more  frequently  than  the  peptones  and  alhumi- 
oated,  which  are  said  to  be  irce  from  such  complic^itions; 
bat  there  is  a  general  agreement  that  sublimate  \i  fiir  more 
p^ful  than  the  pcptonates  and  albuminates.  The  author's 
experience  is  distinctly  in  favor  of  the  simple  sublimate 
solution,  which,  although  painful,  has  never  been  followed 
by  local  complications  of  importance  in  his  experience, 
which  has  been  considerable. 
I  must  insist  on  the  need  of  care  in  preparing  and  ad- 

*  Tb«  Tbenpeutic  OnzetU,  1886,  p.  68.  The  London  Luicct,  July  17| 
1888. 
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miuisteriug  aolutioiifl  of  uiorcurie  cliloride  or  of  any  other 
mercurial.  The  syringe  mu«t  be  of  giasa  or  hard  rubber, 
and  uo  motAllie  appcndugcs  of  the  instrument  should  come 
into  coutat't  with  the  mercuritd.  The  needJe  should  be 
clean — absolutely  rlean— and  a»sttptif,  and  it  is  the  bette  • 
if  made  of  gold  euit;ibly  hardened,  and  provided  with  an 
iridium  point.  The  ordinary  stoel  needle  will  suffice, 
however,  if  kept  properly  clean  and  sterilized,  especially 
if  plated  witii  jjlatiuuni. 

Actions  and  Uses:  Local  Effects. — What  salt  of  mer- 
cury soever  is  UKed,  tliere  can  he  no  question  that  severe 
pains  attend  the  iiitrtjduetion  of  the  preparation  under- 
neuUi  the  skin.  The  pain  ditlbrsin  degree  eoroewhat,  but 
is  never  absent.  It  is  asserted  that  the  peptouatea  are 
least  painful,  and  that  the  cyanide  causes  the  maximum 
Buffering,  but  increasing  experience  shows  the  futility  of 
all  Kn<'h  assertions.  Each  occasions  suftieient  local  distress 
to  render  the  method  repugnant  to  sensitive  patients,  and 
not  infrequently  induces  them  to  avoid  their  physician, 
and  yet  more  surely  to  avoid  the  clinic. 

The  alkaloids  morphine  and  cocjune  added  to  the  solu- 
tion are  not  to  be  depended  on  when  several  hours  have 
passed  from  tlie  time  of  making,  for  they  are  precipitated 
aa  amides  iu  a  little  while.  Ah,  however,  physicians  are 
urged  to  prepare  a  fresh  solution  for  each  day, — ^better 
atill,  for  uat^'li  patient, — the  diminishing  efieet  of  the  nar- 
cotic may  thus  he  prevented.  It  is  unfortunate  that  a 
distinct  interval  exists  between  tlie  time  of  the  injection 
and  the  beginning  of  the  anodyne  effect.  The  better  plan, 
tlicrefore,  is  to  select  the  site  for  the  injection,  and  then 
insert  a  sufficient  dose  oi'  cocaine  a  few  minutes  before  the 
orhor  solution  is  to  be  made  use  of. 

The  mercurial  solutions  may  uot  cause  any  more  dis- 
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tarbanco  than  the  morphino,  if  sufficient  care  be  used, 
Bamberger  asscrU  tlmt  hia  pcptonate  causes  no  more  pain 
than  the  injertion  of  morphine  docR. 

Besides  the  paiu,  various  local  disturbancefi  may  ensue. 
A  swelling  quickly  forms  and  has  a  tensive  K;elin^,  as  if 
pas  were  cotifined  beneath  ;  a  considerable  wheal  develops 
sbout  the  rite  of  the  puncture,  and  sometimes  to  a  con- 
wderal^le  extent  over  the  limb  and  on  other  parts.  The 
local  swellini?  may  go  on  to  tlie  formation  of  a  cyst,  op 
suppuration  may  occur.  The  cyst  ie  to  be  expected  if  a 
considerable  hemorrhage  extravasation  taken  place,  and  if 
the  blood  is  confined  to  tlie  jtart  it  subsequently  slowly 
proceeds  to  seek  an  outlet,  settinf;  up  an  ulceration  to 
make  the  necCK^ary  way  to  t-lie  surfaee.  The  pus  formed 
bfle  a  gulatinous  and  Moody  Appearance,  and  it  obex's  the 
usual  law  and  seeks  to  escape  at  the  point  of  Icaat  resist- 
ftnee.  The  Revere  pain  and  the  inilammation  may  ciiufie 
various  nervous  symptoms,  the  most  severe  being  tetanus. 
It  has  been  questioned,  however,  whether  such  an  accident 
u  tetanus  really  takes  place  as  a  consequence  of  subcuta- 
neous injections,  unless  the  most  unconscionable  careless- 
ness is  manifested. 

When  large  dosea  of  the  mercurial  are  administered, 
in  some  stiites  of  the  system  mercury  can  bi;  f^mnd  in  the 
urine  after  an  hour  or  two,  and  ptyalism  may  be  expected 
after  a  few  doses  have  been  given.  The  number  of  it»jec- 
tions  that  may  }»c  practised  before  Ibis  symptom  appears 
varies  in  difterent  individuals,  constitutional  peculiarities 
being  an  element  in  the  causation ;  but  the  dose  ia  more 
influential  than  any  idiosyncn»sy.  The  initial  dose  of  the 
BuWimatir  ranges  from  ^  of  a  grain  to  J  of  a  gnun. 
Calomel  ia  given  in  quantity  from  J  grain  to  5  grains. 
The  other  insoluble  salts,  as  the  black  and  red  oxides,  the 
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salicylate,  etc.,  are  given  in  about  the  same  quantity  as 
calomel.  M.  Staub,*  who  was  among  the  fir,*t  to  make 
use  of  sublimate  in  solution  with  alkaline  chlorides  and 
albumen,  gave  one  centigramme  (15  minims)  daily  of  hia 
preparation,  equivalent  to  ^  of  a  grain,  at  the  outHct  of 
the  treatment. 

As  to  absorption,  it  should  bo  noted  that  mercury  given 
Bubcutaneonsly  will,  if  no  obstacle  exists,  appear  in  the 
urine  on  the  second  day. 

The  ptyaliam  induced  by  the  subcutaueous  injection  of 
mercnrials  is  not  diflcrent  from  the  same  state  caused  by  the 
stomachal  adminiBtnition.  The  gaatro-iutestiual  catarrh 
and  ulcerations,  the  Btat,o  of  the  nutrition,  and  condition 
of  the  blood  are  also  the  s-ame  whether  one  or  the  otlier 
mode  of  administration  he  followed.  As  respects  the  hy- 
podermatic method,  it  ia  to  be  observed  that  the  eflects  fol- 
low more  promptly  an<l  excretion  is  more  rapid.  In  cases 
under  treatment,  if  the  mercury  be  not  detected  in  the 
urine  on  the  second  day,  it  may  be  questioned  whether 
the  preparation  UHcd  is  a  good  one. 

The  number  of  injections  required  to  effect  the  removal 
of  the  visible  signs  of  syj>hilttic  infection  varies  in  ditfor- 
ent  individuals.  The  number  of  injections  to  cause  sali- 
vation is  determined  chiefly  by  the  dose.  To  remove  the 
external  symptoms  of  syphilitic  infections  from  five  to 
thirty  injections  are  required,  tlie  average  being  about  ten, 
yet  some  have  been  cured  by  four  injections. 

Results. — To  come  to  a  definite  conclusion  regarding 
the  curative  power  of  mercurial  injections  it  is  necessary 
to  compare  them  with  the  standard  set  up  by  the  methods 
hitherto  in  use, — with  the  results  of  the  stomachal  admin- 
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istration,  the  fumigations,  niercuriul  triclions,  etc.  Abun- 
duutdata  exist  for  dcturuiiiuug  tlio  pOBition  in  the  scale  of 
the  various  methods  in  use. 

One  of  the  earliest  to  begin  the  hypodermatic  method 
in  this  disease,  in  the  treatment  of  large  numbcPB,  was 
Lcwin,  of  Berlin,  whose  book  embodying  the  results  of 
his  investif^ations  was  an  epoch-making  publication.  In 
a  series  of  e5cperiments  on  a  group  of  one  hundred  and 
forty-four,  there  were  fiily-one  cases  of  salivation.  On 
tlie  other  hand,  Liogeois,*  who  employed  a  much  weaker 
eolation,  had  but  four  cases  of  salivation  in  one  hun- 
dred and  ninety-six  subjects.  Besides  the  dose,  there 
was  no  difference  iu  the  solutions  or  in  the  methods 
of  employing  them.  If  we  examine  fnrther,  wc  find  that 
Lewiu  treated  three  hundred  and  fifty-six  patients  by 
injections  of  sublimate,  aided  by  some  other  remedies, 
and  of  these  the  relapses  were  eighty-nine,  or  twenty-five 
per  cent.  When  onlinary  means  of  treatment  are  made 
use  of,  the  relapses  average  eighty-one  in  one  hundred 
cases.  The  snpcriority  of  the  injections  over  the  stomachid 
adnnnistratiou  is  thus  clearly  shown. 

The  most  conapicnous  example  of  the  utility  of  the 
hypodermatic  method  in  specific  infection  is  that  of  M. 
Murtineau  at  the  Lourcine  IIoHpital.  lie  has  formulated 
the  results  of  the  treatment  of  one  tliousaad  cases  of  syphilis, 
and  ho  affirms  that,  with  hb  ammonia-peptone  solution 
of  corrosive  sublimate,  there  have  been  no  accidents,-^no 
locid  inflammation,  no  ahscesses,  no  ulcers,  no  ptyalism, 
no  gastro-intestitial  catarrh,  etc.  Tims  the  cures  have 
been  effected  promptly  and  without  any  mercuriali.sm. 
As  respects  the  pain  of  the  procedure,  Marlineau  afiirms 
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that  it  is  not  greater  tlian  the  least  irritating  remedy 
employed  in  that  way.* 

M.  Vidal  tried  the  xoetliod  of  Martineau  in  thirty  cases 
of  venereal  diseiiae  with  excellent  results,  and  has  formu- 
lated hid  eonclueious  ^is  follows: 

Of  the  thirty  patientia,  four  had  ptyalism  to  a  sufficient 
extent  to  require  the  suspension  of  the  trcHtment  "With 
every  precaution  taken  to  avoid  accident,  some  of  the  cases 
were  annoyed  by  the  formation  of  nodosities  which  were 
more  or  le^  persistent,  and  in  some  there  was  a  good  deal 
of  pain,  but  ubscesses  never  occurred. 

It  is  generally  held  that  the  best  places  in  which  to 
insert  the  mercurial  solution  are  in  the  muscles  of  the 
back  and  especially  in  the  buttocks,  where  there  is  much 
connective  ti:$sue  and  tlie  muscles  are  prominent.  The 
best  procedure  is  to  make  the  insertion  intra-muscular, 
— to  thrust  the  needle  into  the  muscle  and  not  confine 
the  injection  to  the  connective  tissue  butieath  the  skin. 
In  this  way  room  is  had  for  the  syringcful  of  solution, 
and  the  pain  of  the  operation  is  much  less.  If,  however, 
the  pain  be  objected  to,  it  may  be  ob\'iated  by  making 
a  preliminary  injection  of  eocene,  i^g-  to  i  of  a  grain. 
AVlien  fluajsthesia  is  induced,  the  needle  can  be  thrust  into 
the  muscles  quickly  and  deeply  without  fear.  It  is  espe- 
cially desirable  to  avoid  the  prominences  of  bone, — that  is, 
to  insert  the  needle  into  the  muscular  masses  on  each  side 
of  the  spine,  and  not  over  the  posterior  or  transverse 
processes  of  the  vertebra,  or  over  the  sacrum,  or  promi- 
nences of  the  ilium,  or  the  trochanter.  The  fluid  should 
not  mn  out,  as  it  may  cause  pain  by  passing  over  the  raw 
tissue,  and  be  followed  by  a  slough.     Tbe  orifice  made  by 
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the  needle  slioald  be  accurately  cloBed  by  the  index  finger 
of  the  other  hand  pressing  easily  but  tirmly  on  the  site  of 
the  puncture  aa  the  needle  is  withdrawn. 

It  has  been  stated,  supra^  that  the  needle  with  which  in- 
jections of  mercury  are  raade  should  be  carefully  sterilized 
after  cleaning.  The  material  of  which  raade  is  preferably 
hardened  gctld,  if  the  expense  is  justifiable;  if  not,  steel 
coated  with  platinum  comes  next  in  value  for  the  purpose. 
The  material  of  the  syringe  should  be  glass  or  ciilluloid, 
and  the  piston  shotdd  operate  so  completely  that  none  of 
the  fluid  can  reach  and  act  on  the  metal  piston-rod. 

The  needle  should  be  sterilized  for  each  operation,  and 
the  fluid  or  mercurial  solution  should  he  made  afresh  every 
day.  Indeed,  it  were  better  if  there  bo  an  interval  of 
several  hours  between,  that  a  fresh  solution  be  prepared 
for  each  patient,  A  daily  injection  is  the  usual  practice  at 
the  outset  of  the  treatment. 

TuERAPY. — As  the  use  of  mercury  hypodermatically  is 
almost  entirely  confined  to  the  treatment  of  syphilis  and 
its  complications,  this  method,  aa  a  means  of  more  speedy 
and  eftective  relief,  is  to  be  discussed  here  for  the  most 
part 

It  is  tlie  opinion  of  the  moat  eminent  specialists,  among 
whom  may  be  mentioned  Kaposi,  of  Vienna,  Vidal  and 
Martineau,  of  Paris,  and  Bloxham,  of  London,  that  tlie 
hyi>odermatic  method  ia  far  in  advance  of  all  other 
meanRof  treatment  if  the  occasion  and  the  local  conditions 
warrant. 

My  own  judgment  is  that  it  is  equally  adapted  to  tlio 
treatment  of  the  indurated  aorc  as  for  the  constitutional 
states.  As  Mr.  Hutchinson  has  recently  taught,  the  infec- 
tion of  the  system  ia  synchronous  with  the  first  appearance 
of  the  indm'ation, — the  characterisdc  quality  of  the  true 
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infecting  cliancre, — and  thut  a  cour.-ic  of  raercnrinl  treat- 
ment, judiciously  carried  on,  will  pivveut  or  suppress 
the  Bo-called  secondary  ^Xa^.  It  may  ecem  a  superero- 
gation to  Hay  that  my  own  practice  has  been,  for  many 
years  at  least,  t:0  l>egin  the  mercurial  treatment  when 
induration  \a  found  to  exir^t,  and  iu  this  way  no  secondary 
symptoms,  except  in  a  very  modilicd  form,  appear  there- 
after. 

No  one  at  this  day  queationa  the  propriety,  indeed  the 
necessity,  of  giving  mercury  for  the  secondary  stage,  espe- 
cially if  no  raerciirial  couri^e  had  been  instituted.  It  is  a 
mistake  \o  suppose  that  the  use  of  mircury  mxist  he  lavi*sh, 
or  carried  up  to  the  development  of  mercurialisra.  Sali- 
vation is  ni»t  necessary;  indeed,  it  retiirds  rather  than 
promotes  the  cure.  AVe  have  in  the  stati.ities  of  Lewin 
and  Li^geoia,  respectively,  a  demonstration  of  the  superi- 
ority of  smaller  over  the  laricer  doses  of  mercury.  We 
find  that  in  Li^geois's  cases  no  salivation  occurred,  but  the 
cures  were  permanent  and  the  relapses  far  less,  companv 
tively,  in  numbers;  but  a  somewhat  longer  time  was  re 
quired  tor  the  complete  result  than  when  larger  doses  were^ 
given.  This  conclusion  is  further  Bupji*>rted  by  an  im- 
mense amount  of  clinical  experience  in  the  practice  of 
Martincau,  Delpcch,  Mandelbaum,  Sigmund,  Bamberger, 
and  others.  It  hius  been  shown  conclusively  that  when 
the  smaller  doses  are  administered  the  nulrition  of  tho 
body  improves,  the  blood  becomes  richer  in  red-blood 
globules,  and  the  organs  in  geniiral  perform  their  func- 
tions with  increased  facility  and  power.  It  is  ej^sential 
to  this  improvement  in  imtrition  that  mcrcuriulisin  be 
avoided,  for  salivation  and  the  gastro-inte^slirial  disturb- 
ances would  surely  prevent  any  gain  in  material. 

Corrosive  sublimate  is  the  salt  of  mercury  which  most 
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improvcfl  tbe  bodily  condition,  as  has  been  shown  hy 
Kl-vcs  uud  WilboLichewitz;  but  this  power  is  available 
only  when  fimall  doses  are  given  aud  the  interval  between 
tlie  doses  is  long  rather  than  short. 

These  fiicts  iu  regard  to  tlic  influence  of  mercury  on 
natrition  can  be  as  well  seen  when  the  method  of 
administration  is  by  hypodermatic  injections  as  by  the 
stomacli;  indeed,  rather  more  certainly,  for  by  way  of 
the  snbcutaneouH  areolar  tissue  the  stomach  is  not  inter- 
fered with  and,  the  digestion  continuing  unimpaired,  the 

teondary  assimilation  remains  unaftectod. 
^For  tlie  80-Cidled  "  secondary  symptoms"  there  can  be 
no  question  as  to  the  value  of  mercury  or  as  to  the  anb- 
cutaneous  use  of  the  agent.  There  is,  however,  no  common 
agreement  as  regards  the  rio-called  "  tertiary  symptoms" 
and  their  treatment  by  mercury.  Having  had  some  expe- 
rience iu  the  hypodermatic  troatuicnt  of  this  stage  of  the 
disease,  I  may  venture  my  opinion  in  regard  to  its  utility. 
When  there  are  present  no  signs  of  phugeduina,  no  evi- 
dences of  seriously-impaired  nutrition,  no  injury  of  the 
viscera,  it  <;an  bo  used  with  mi>re  benefit,  more  curativo 
power,  than  iodine  iu  its  various  forms. 

In  cases  where  the  progress  of  sj-philitic  ulceratione 
threatens  nerioua  impainnent,  even  destruction,  of  an 
organ,  the  injections  of  mercury  axe  especially  indicated. 
In  ulceration  of  the  vocal  bands,  or  gummata,  or  otljer 
form  of  specific  outgrowth  impinging  on  the  peduncles 
of  tlie  cerebellum,  on  the  medulla  oblongata,  on  the  crura 
cerebri,  or  in  other  situations,  the  rapid  progress  of  the  dis- 
ease may  require  the  use  of  the  most  active  ami  quickly- 
operating  medicaments.  In  cases  of  ulceration  involving 
the  larynx,  where  life  is  threatened  by  the  extension  of 
the  process  to  the  vocal  chord,  and  sutibcation  is  immi- 
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nent,  timely  ii\jec(ion  of  mcrcuriala  has  averted  a  fatal 

termtuatioD. 

The  results  of  the  treatment  which  most  recommend 
the  metbotl  to  the  uufortunate  subject  are,  first,  the  celerity 
of  action,  the  absence  of  complicatioua,  the  inlVequcucy 
of  relnpsos,  and  the  cleanlinesH  of  the  means  used.  To 
these  iavoring  circnmstjinces  sliould  be  added  the  relief 
from  stomaclial  medication,  whicli  is  annoying  from  the 
necessity  of  swallowing  drugs  and  their  untoward  eftecta 
on  the  gastro-intestinal  raucous  membrane. 

Besides  the  uses  of  mcrcur}'  in  the  treatment  of  syphilis, 
there  is  one  condition  in  which  an  injection  of  bichloride 
of  mercury  proved  highly  lieneficial, — in  the  algid  stage 
of  cholera.  The  reporter  of  this  remarkable  case  was 
Surgeon  Baker,  of  the  Indian  Medical  Staff,  who  published 
an  account  of  it  in  the  IjuU'tn  Medical  Gazette  for  July, 
1889.*  The  patient,  a  seaman  almost  in  extremis^  was  given 
an  injection  of  J  of  a  grain  of  corrosive  sublimate,  the 
needle  being  innerted  in  the  gluteal  region.  The  next  day 
the  reaction  was  complete,  and  in  ten  days  he  was  dis- 
missed from  the  hospital  cured.  By  administering  the 
corrosive  chloride  the  physician  avails  himself  of  its 
germicide  power,  by  means  of  which  the  biBhop  bacillus 
— which  is  the  parasite  causing  cholera,  according  to  the 
great  master,  Br.  Koch — is  destroyed. 

I  must  add  to  this  account  of  the  hypodermatic  use  of 
mercury  the  late  experimental  work  on  intTa-pidmonary 
injections.  There  is  no  difficulty  in  performing  the  injec- 
tion.   It  consists  in  passing  through  the  chest-wall,  at  an 
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mtercostiil  space  lying  over  tlie  disoaaed  area,  the  neerlle, 
which  muat  penetrate  the  part  diseaaod,  into  which  Uie 
fiolutiun  ia  injected.*  Some  favorable  results  have  beeu 
given  out;  but  a  remarkable  caee,  proving  fatal,  has  dis- 
couraged fiirthcr  attempts  by  the  advocates  of  this  metliotU 
In  the  case  in  question,  tlie  very  thin  outer  wall  of  a  oa^nty 
oommuuicftting  with  a  bronchus  was  penetrated  by  the 
needle,  uud  in  consequence  the  air  poured  out  into  tlie 
cavity  of  the  thorax,  the  Uing  collapsed,  and  in  two  hours 
the  patient  was  dead. 

K  we  are  called  on  to  dispose  of  the  question  as  to  the 
mercurial  best  suited  for  hy[iodermatic  injections,  it  were 
better  to  decide  from  the  statistics  now  available  for  the 
purpose.  The  largest  number  of  iiijtctions  practisod  by 
any  single  operator  are  those  of  M.  Martineau,  whose  ex- 
pcriencoB  were  obtained  at  the  Lourcinc  Hospital  in  Paris. 
He  lately  reported  one  million  of  injections,  and  has  had 
no  untoward  conpequenccs, — no  abscesses,  no  after-indu- 
rationa,  etc  He  attril)utes  his  remarkable  success  to  die 
use  of  ainmonio-albnminute  of  mercury.  Next  to  Marti- 
neau comes  Lewin,  of  Berlin,  with  three  hundred  thousand 
injections  and  twenty  abscesses ;  but  he  makes  use  of  a 
solution  of  corrosive  sublimate. 

Dr.  Watraszewski,  of  Warsaw,  has  used  with  great  sat- 
is&ction  the  red  and  black  oxide  of  mercury,  after  expe- 
riencing much  disappointment  with  calomel.  He  suspends  • 
tiiese  preparations  with  mucilage  in  water,  and  gives  a 
grain  at  a  dose.  In  the  course  of  two  hundred  injections 
he  had  no  unpleasant  aftcr-eftects  in  any  o^sc,  and  no 
pain  occurred  that  required  attention.  He  found  two  to 
five  injections  sufhcii,;nt  to  effect  a  cure,  and  he  allowed  an 
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inteiTal  of  two  to  five  days  between  euch  injection.  If 
these  shitcmenta  were  substantiated  by  sutisfactory  evi- 
dence, no  one  could  fail  to  use  these  oxides  in  the  treat- 
ment of  Byphilis  by  the  hypodermatic  method;  but  the 
facts  are  too  remarkable  to  be  dealt  with  in  any  other  spirit 
tlian  incredulity. 

One  of  the  most  effective  of  the  mercurial  remedies  is 
the  cyanide,  but  there  is  a  serious  objection  in  the  severe 
pain  which  attends  the  injection.  The  euccinide,  the 
iodides,  the  albuminates,  the  peptonates,  and  the  ammo- 
nio-peptonate  of  mercury  are  soluble  preparations  popular 
with  specialists  in  the  order  in  which  they  are  named, — 
the  last  haviuff  the  highcHt  number  of  adherents. 

Of  the  insoluble  preparations,  calomel,  from  the  time  of 
Scarenzio,  has  been  most  used.  Pronounced  objections 
are  entertained  against  it  now  because  of  the  local  compli- 
cations to  which  it  so  often  gives  origin.  The  oxides  of 
mercury — black  and  red — seem  to  have  little  action  on  the 
tissues,  and  are  very  effective,  if  the  reports  published  are 
to  be  crcditetl.  In  respect  to  curative  power,  it  is  alleged 
that  the  insoluble  preparations  have  the  signal  advantage 
of  being  more  actively  curative  because  of  their  long  re- 
tention in  the  system.  In  consequence  of  this  belief  the 
insoluble  preparations  of  mercury  are  again  coming  into 
more  general  use. 

The  weight  of  evidence  is  in  favor  of  the  ammonio- 
albuminate  of  mercury  as  possessing  the  highest  advan- 
tages, confirmed  by  each  succeeding  observer,  and  there- 
fore worthy  of  full  confiilonce.  The  latest  publication  of 
statistics  by  Martineau  confirms  all  previous  reports  re- 
garding the  efficiency  of  this  preparation,  and  freedom 
&om  all  local  and  ey&temic  distorbances  or  complica- 
tions. 
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lODUM:  lODlNB. 

*Tlnatara  Zodl.     [Tinciure  of  Iodine."] 

liquor  lodl  Oompoeitus.    [  Cu7npound  Solaiion  of  Iodine.']    Dom 
ofDitber  from  nti-TTtv. 

lodoforxnum.    [Iodoform.]    Dom  from  gr,  i-gr.  v. 

PotOBsii  lodidum.      [Iodide  of  Po^ftum.]      Dtwe  from   gr.  t- 

Sodll  lodidmn.     [Udidt  of  Sodium.]     Dose  from  gr.  T-3i. 


These  preparations,  except  iodoform,  urc  administered 
dtBfiolved  in  water.  The  tincture  may  require  cue  to  three 
grains  of  iodide  uf  sodium  or  potassium  t^)  etrectaporfect 
Bolntion.  The  liquor  iodi  coinp.  contains  five  parts  of 
iodine  and  ten  pnrts  of  potassium  iodide  in  one  hundred 
partd  of  water.  It  is  obvious  that  the  quantity  of  potas- 
sium iodide  ia  hero  adequate  to  cflect  a  perfect  solution, 
and  is  id  a  quantity  sutticient  to  make  an  impression 
therapeutically. 

The  water  with  which  a  solution  is  made  should  bo 
sterilized  by  boiling  and  filtration.  It  is  important  to  use 
aa  dilute  a  solution  as  possible,  for  the  more  concentrated 
the  preparation  the  more  irritating  to  the  tissues. 

Potassium  iodide  is  very  freely  soluble  in  water,  so  that 
Irom  iivo  to  fin:ecn  or  more  grains  can  be  dissolved  in  a 
half-drachm  of  water;  three  of  the  salt  to  four  of  water 
is  a  suitable  proportion.  The  dose  for  hypodermatic  use 
will  ranife  from  five  to  thirty  grains,  the  actual  amount 
being  determined  by  the  various  circumstances  of  the  case. 

Sodium  iodide  may  be  administered  subcutaneously  in 
doeee  of  from  five  to  fifteen  grains  more  than  potassium 
iodide.     The  same  rules  obtain  as  regards  the  prepara-j 
tiou  of  the  Solution  and  its  administration  as  have  been 
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Btntod  for  the  poUissium  salt,  but  the  sodium  &a1t  ia  Ic 
irriuitiiiw  and  safer. 

The  otlier  iodides  have  not  been  used  subcntiineously ; 
if  desired,  they  can  bo  en»i)Ioycd  as  the  potasfiium  and 
Bodiutn  salts  arc,  and  administered  iu  the  same  manner 
and  under  the  usual  circumstances. 

PuvsiOLOfliCAi.  At'TiONS. — When  the  tincture  or  the 
salts  are  thrown  under  the  skin,  vivid  pain  an<l  burning 
are  experienced,  and  a  considerable  swelling  remains  at 
the  site  of  puncture,  but  it  uRually  disappears  in  a  few 
days.  The  pain  from  the  tincture  may  be  slight,  and  no 
swelling  result;  on  the  other  hand,  there  may  be  very 
severe  pain  and  considerable  swelling  at  the  site  of  the 
puncture.  This  lump  may  plovvly  disappear  or  gradually 
suppurate.  The  iodides  with  alkaline  bases  have  a  re- 
markable power  of  diffusion.  In  a  few  minutes  after  a 
full  dose  enters  the  stomach  it  has  made  the  round  of  the 
circulation  and  appears  in  the  saliva  and  in  the  urine. 
When  thrown  under  the  skin,  of  course,  the  rate  of  diffu- 
sion is  80  muclx  the  greater,  and  merely  seconds  are  occu- 
pied in  making  the  complete  circuit. 

Tlie  atlected  areas  acted  on  by  an  iodide  dispose  of  their 
pathological  new  formations,  which  are  rapidly  extruded, 
leaving  intact  the  normal  tissue.  Stich  action  has  been 
called  "  alterative,"  and  is  supposed  to  be  a  special  endow- 
ment of  a  few  modicamenta.  The  iodides  increase  waste, 
and  arc  therefore  classified  with  the  group  of  remedies, 
such  as  mercury,  which  act  in  a  similar  manner. 

The  injection  of  large  doses  of  the  preparations  of 
iodine,  especially  if  frequently  made,  will  bring  on  a  mor- 
bid stat^  called  utdism.  The  amount  of  iodine  necessary 
to  cAUse  this  stjito  differs  in  ditlcrcnt  sulyeets.  A  rather 
fiinciful  division  into  acute  iotUsjn  and  cfironic  ioiUam  has 
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maJc ;  but  time  haa  less  to  do  with  it  than  tho 
>urit  given,  or  than  the  susccptilnlity  of  the  iiidividuul, 
lodism  is  manifested  by  injection  and  redncBS  of  the 
eyes  and  some  swelling  of  the  eyelids ;  a  little  Inter  the  lips 
are  somewhat  swollen,  the  throat  becomes  red  and  irrita- 
ble, the  voice  husky,  and  the  taste  lingering  in  the  mouth 
ifl  bitter  and  saliue.  Patientji  unfamiliar  with  these  condi- 
tions fancy  a  severe  cold  haa  come  on,  but  no  one  liaving 
seen  the  fauces  could  be  mistaken.  A  more  or  less  Bcvcrc 
coryza  attends  on  the  other  symptoms,  and  a  cough  husky 
and  strident  completea  the  re8em}>lance  to  a  **  cold  in  tlie 
bead."  General  m/ilaisCj  more  or  less  pain  in  the  back  and 
limbs  and  in  the  forehead,  contribute  to  the  distress;  the 
appetite  fails,  the  stomach  is  somewhat  distressed,  and  tho 
fitoola  ore  rather  loose  than  confined.  The  cough  which 
the  original  irritation  brought  on  was  faucial,  but  this  is 
sncceedcd  by  an  irritating  cough,  which  is  added  to  tho 
other  symptomri  wlien  the  liypenemia  extimdri  lo  the  larynx 
and  bronchia!  tubes,  and  paroxysms  of  difficult  breathing, 
asthmatic  in  character,  occur.  In  a  case  of  cedema  of 
the  glottis,  due  to  the  administration  of  large  doses  of 
potassium  iodide,  narrated  by  Dr.  Fenwiek,*  of  the  London 
Ilospital,  the  patient  had  tiiken  a  few  doses,  each  of  ten 
grains  of  iodide  of  potassium,  when  he  was  attacked  with 
the  usual  symptoms  of  acute  iodism,  including  violent 
laryngeal  symptoms  of  a  severe  type  which  required  tra- 
cheotomy to  save  life.  Four  similar  cases  arc  narrated  by 
Dr.  Groenouw,t  of  Breslau,  which,  althoiigh  not  so  aevero 
as  l)r.  Fenwick'fl  case,  were  sufficiently  serious  to  excite 
grave  apprehensions  oa  to  the  result 


•  The  London  Laori^l,  Noveml>CT  13,  1S7B,  p.  fi*J8. 
t  Thcrap.  Moiuiteheft«,  Marcb,  1800,  p.  IOC,  et  m^. 
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Dr.  Feuwiek  regarded  liia  case  as  the  most  severe  that 
had  ever  been  reported,  but  any  example  of  the  kind 
attacking  the  larynx  is  formidable  enough.  In  one  in- 
stance coming  under  my  notice,  the  croupy  cough,  the 
husky  voice,  and  the  asthmatic  breatliitig  were  clearly  in- 
dicative of  the  degree  in  which  the  larynx  was  involved. 

It  18,  I  think,  a  fact  that  the  free  or  lavish  use  of  the 
iodides  tends  to  diminish  the  sexual  power  in  men, — ^to  a 
much  less  degree  in  women;  but  in  the  former  slow 
changes  take  place  in  the  testes  of  an  atropliic  kind,  and 
the  organs  become  soft,  even  flabby,  and  are  distinctly 
wasted  after  some  months.  With  this  local  change  there 
is  associated  a  mental  state  of  a  peculiar  kind, — hypochon- 
driacal, melancholy,  and  suspicious,  with  a  fear  of  impo- 
tence, etc.  It  hu<a  eeumcd  to  me  probable  that  the  mammiB 
of  women  were  more  or  less  wasted  after  the  use  of  the 
iodides  for  some  time.  It  is  quite  diffictdt  to  procure  the 
assent  of  middle-agdd  women  to  an  inspection  of  the 
mammfe,  now  pendent  and  rather  unsightly  objects.  How 
much  of  low  and  depressing  spirits  come  of  the  change 
in  the  mammsB  I  do  not  know. 

Considerable  attention  given  to  the  question  has  also  in- 
clined me  to  believe  that  the  free  and  long-continued  use 
of  the  iodides — especially  of  potassium — aftects  the  kid- 
neys unfavorably,  and  causes  Bright's  disease  or  its  equiva- 
lent It  is  now  known  that  the  salts  of  potash  are  hurtful 
to  the  kidneys,  and  hence  the  change  in  the  organs  in 
question  may  be  due  to  them.  How  or  why  tlie  effect  is 
produced  may  still  be  questioned,  but  that  after  a  course 
of  potas.^ium  iodide  extending  over  months  and  years  the 
presence  of  albumen  in  the  urine  is  ascertained,  is  not  an 
infrequent  incident  The  relation  of  cause  and  effect  ia 
hardly  doubtful  under  these  circumstances. 
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rHBRApT. — Tlie  practical  outcome  of  the  hypodermatic 
injection  of  iodine  has  become  rather  promising.  Prop- 
erlj  speaking,  the  method  by  which  iodine  is  cliicfly 
emplo3-ed  is  not  hypodermatic,  but  parenchymatons. 

By  paraiehjpnatous  injectiomt  is  meant  the  injection  of 
medicaments  into  the  eubstanco  of  enlarged  glauda  and 
other  organs,  into  the  various  ca\'itie8,  and  into  the  inte- 
rior of  tumors.  We  are  here  concerned  with  iodine  only 
as  the  material  to  be  injected. 

Davaine*  was  the  first  to  use  the  preparations  of  iodine 
(the  tincture)  by  subcutaneous  injection,  applying  the 
method  to  malignant  ulcer  (charbou).  His  fii-at  communi- 
cation was  made  to  the  French  Academy  in  1873.  Sev- 
eral years  afterwards  Richet  took  up  the  same  subject  at 
the  Hfltel-Dieu,  Paris,  and  again  demonstrated  the  truth 
and  utility  of  the  previous  observer's  method.  Richet  f 
employed,  as  Davaine  liad,  the  solution  of  iodine,  consist- 
ing of  1  part  of  the  tincture  (French  Codex)  to  2  parts 
of  distitled  water.  A  syringeful  of  this  solution  (20nR-5B8) 
was  thrown  into  the  substance  of  the  ulcerating  mass 
several  times  a  day.  Richet  was  foUowed  in  tins  pnictice 
byThevenot,t  whose  experiouces,  much  later  in  date,  con- 
firmed the  observations  of  those  who  had  preceded  him. 
His  practice  was  also  directed  against  vialigtiant  pustule 
(charbon),  and  by  means  of  solutions  of  iodine  of  varying 
strength.  He  ascertained  that  the  microbe,  the  bacillus 
arUkracis  of  malignant  pustule,  was  prevented  spreading  on 
all  sides  by  the  injection  made  in  a  line  around  the  base 
of  the  ulcer,  and  tliosc  contained  in  the  mase,  after  the 


*  RccbeK>hfi«    lur   lo    Traitement    do§    Maladies    ClurbonDeara  chex 
VHomme.     DkTwne,  Journul  de  Thdrapeuiiquc,  1B80,  pp.  631-088. 
t  Journiil  de  Tlienpcutiquo,  1883,  p.  S'Jfi. 
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injection  of  the  iodine,  were  found  to  be  iuactivo  and 
without  the  remarkably  strong  infective  power  of  the 
uuinjurod  germ.  The  number  of  injections  oacertaincd 
to  he  necessary  ranged  from  two  or  three  a  day  to  a  dozen 
or  more,  according  to  the  condition  of  the  maea  and  tlie 
state  of  the  patient,  especially  in  respect  to  systemic  infec- 
tion, which  it  may  be  well  t^uppoHed  increased  tlie  gravity 
of  the  disorder  in  every  way. 

The  solutiona  of  iodine  have  been  applied  euccess- 
fully  to  the  treatment  of  rysts  and  ci^stk  tumors,  I  have 
Bceu  some  tumors  of  the  neck,  partly  cystic  and  partly 
glanduUiTy  rapidly  cured  by  these  iujections.  My  experi- 
ence is  that  the  undiluted  tincture  must  be  ma4lo  use  of 
to  secure  closure  of  the  cyst.  In  but  one  case  did  the  r&- 
action  approach  the  danger-point,  and  this  was  a  case  of 
cyst  in  the  thyroid  2:ltind.  I  should  have  known  then  the 
dangt-r  of  this  procedure,  hut  did  not.  As  has  happened 
many  times  when  the  iodine  is  thrown  into  the  interior 
of  a  thyroid  eyst,^-u3  in  my  ease,  after  allowing  its  content* 
to  escape,^ — a  high  degree  of  constitutional  disturbance 
followed  the  little  operation,  much  sloughing  occurred, 
and  a  scpticiemic  state  came  on.  The  patient — a  girl  in 
domestic  service — was  pulled  through  with  great  difficulty. 

Goitre,  when  8imple,^(*.f.,  without  calcareous  or  other 
forms  of  degeneration, — is  cured  by  injecting  the  tinct> 
ure  of  iodine  or  Lugors  solution  into  the  interior  of  the 
enlarged  portions  o^  the  gland.  The  dose  of  the  tincture 
of  iodine  should  be  from  2  to  5  minima  or  drops  in  each 
lobe  of  an  ordinary  goitre,  but  if  the  tumor  is  large,  5 
drops  in  each  injection — there  being  several — would  prove 
too  much;  of  the  compound  tincture  twice  as  much. 
The  number  of  injections  and  the  time  occupied  in  the 
treatment  will  depend  on  the  duration,  size,  and  condition 
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of  the  enlarged  gland,  ami  somewhat  on  the  patient's 
state  antl  hereditary  influences. 

PaTenchjmatous  injections  of  iodoform,  in  the  propor- 
tion of  6  parts  of  iodoform  to  20  of  glycerin,  wore  proposed 
and  used  hj  Thomann  *  in  the  treatment  of  these  and  other 
local  affections.  As  iodoform  is  soluble  in  ether  and 
glycerin,  it  was  proposed  to  dissolve  in  ether  first,  and 
then  add  glycerin  in  the  proportion  given  above, — t.f.,6 
grammes  (or  93  grains)  of  iodoform  to  20  grammea  (or  7 
drachms)  of  glycerin, — nearly  equivalent  to  IJ  drachms 
of  iodoform  to  1  ounce  of  ether  and  glycerin. 

Other  cystic  diseases  have  been  successfully  treated  in 
the  same  manner.  Spina  bifida  is  now  frequently  cured 
by  the  method  of  Morton,  which  consists  in  the  injection 
through  a  canula  of  an  iodo-glycerin  solution.  The  fol- 
lowing ia  tlte  formula  for  thiH  solution : 

Tincture  of  iodine,  O.fiO  gramme  =  7}  grmiai ; 
Iodide  of  potajsium,  l.fiO  gnunroe*  =  23  gniln* ; 
Glycerin,  &OgnauDea  =  400  gnina.    M, 

Several  precautions  are  necessary  to  secure  the  best  results. 
The  canula  should  \te  large  enough  to  fill  out  completely 
the  opening,  to  prevent  the  escape  of  the  spinal  fluid  and 
the  admission  of  air  and  other  foreign  bodies.  Treated  on 
this  plan,  Morton  f  had,  out  of  fifteen  cases,  twelve  eue- 
cessful  one^, — the  uneucoe^sful  haWng  had  complications, 
AVatt  had  four  successful,  and  Chussaignac  had  no  failures 
in  his  casc8.|  A  highly-instructive  example  is  that  nar- 
rated by  Mr.  Coates :  an  infant  of  three  months  injected 
with  an  iodine  solution  of  the  etrength  of  16  parts  of 


•  Bui.  (Wnfiiml  d«  Thirapcutique,  toI.  elii.  pp.  47,  286. 
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icidiue  to  75  parts  fluid.  Notwitlistanding  convulsions,  the 
child  recovered  entirely.  Many  other  cased  are  on  record, 
but  these  will  Buffice  to  illustrate  the  method  and  its 
practical  outcome. 

EchinociwciLS  or  echitiocorci  a/sts  are  also  curable  by  the 
iDJcctiou  of  iodine,  if  so  situated  as  to  be  within  reach 
from  without  The  site  moat  usual,  as  might  he  expected 
from  the  position  and  character  of  the  organ,  is  the  liver. 
A  single  echinococcus  cyst  may  form,  by  gradual  accumu- 
lation of  its  contents,  an  enormous  body,  filling  up  and 
pushing  out  the  right  iiypochondrium.  It  has  been  proved 
that  mere  puncture  and  evacuation  of  the  contents  of  such 
a  cyst  will  sometimes  effect  itj?  destruction.  The  results  of 
the  injection  are  far  more  satisfactory,  for  when  the  iodine 
solution  is  thrown  into  the  cyst-cavity  sufficient  adhesive 
inflummation  is  excited  to  close  the  cavity  and  ultimately 
obliterate  it  entirely.  Although  in  a  few  instances  some 
constitutional  disturbance  has  taken  place,  the  method 
almost  invariably  results  cito^  title  el  jucunde.  Surgical  in- 
cisions, drainage-tubes,  and  all  the  paraphernalia  of  the 
jnodern  surgeon,  with  his  antiseptic  precautions,  may  bo 
invoked  should  the  milder  expedients  fail  to  effect  a  cure. 
Other  cystic  tumors^  such  as  those  formed  by  the  obstruc- 
tion of  the  sebaceous  gland-ducts,  and  which  are  often 
seen  on  the  heads  of  those  fearing  a  surgical  operation, 
may  bo  qui<rkly  cured  by  itteerting  J  of  a  drachm  of  the 
tincture  of  iotliue,  some  of  the  fluid  contents  being  previ- 
ously removed,  or  an  aspirator  needle  inserted,  the  contents 
being  fully  squeezed  out,  and  then  sufficient  iodine  injected 
to  change  the  action  of  the  lining  membrane  of  the  sae. 

As  for  a  period  subsequent  to  the  operations  on  cysts 
and  hypertrophied  organs,  mentioned  above,  the  methods 
of  antiseptic  surgery,  as  now  known,  were  undeveloped; 
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the  troubles  incident  to  the  opening  nnd  withdrawal  of 
the  contents  of  cysts  were  hardly  undcretjod.  The  Bumc 
procedures,  carried  out  with  antiseptic  precautions,  would 
not  now,  it  is  believed,  be  followed  by  such  ill  results. 
These  fiicts  are  well  illustrated  by  the  ciises  of  spina  bijitla 
reported  by  Mr.  Berry.*  Of  three  cases  treated  by  the 
method  of  Mr.  Morton,  two  recovered  and  one  died.  The 
failure  in  the  fatal  case  waa  attributed  to  the  tact  tliat  the 
cannia  did  not  fit  the  opening  made,  air  entered  the  sac, 
decomposition  ensue*!,  and  Huvere  constitutional  disturb- 
ance followed,  ending  in  death. 

lu  making  an  injection  into  a  full  and  hard  cyst,  or  into 
a  hypertrophied  gland,  some  cj»re  should  be  exercised  to 
secure  the  entrance  of  the  solution  into  the  interstices  of 
the  organ.  If  the  piston  of  the  syringe  is  arrested  by  the 
needle  impinging  upon  some  hard  tissue,  so  that  no  fluid 
can  pass,  the  s^Tinge  should  be  drawn  back  a  little  to  g^ve 
the  necessary  space. 

The  treatment  of  abscesses  and  other  puruU-nt  collec- 
tions is  most  successfully  at'coniplished  by  injecting  into 
the  cavity  sufficient  tincture  of  iodine  to  well  distend  it 
Should  the  abscess  be  already  full  and  tense,  so  that  no 
additional  Huid  can  enter,  sutBcient  pus  should  be  with- 
drawn to  permit  the  necessary  amount  to  be  introduced. 
The  undiluted  tincture,  the  compound  tincture,  or  such 
extempore  solutions  as  may  be  formed  with  the  tincture 
of  iodine  and  iodide  of  potiiasiura,  can  be  employed  for 
this  purpose.  The  number  and  strength  of  the  injections 
depend  on  various  tircumatancea. 

The  treatment  of  cold  abscesses  by  injections  of  iodoform 
ia  now  common  practice  in  European  countries,  but  is  not 


•  Tha  London  Liukcct,  1876,  vol.  11.  p.  881. 
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BO  well  known  on  this  Bide  of  the  Atlantic.  Editorials  on 
the  eflecta  of  the  iodoform  aa  an  antiseptic,  and  urging  ita 
employment,  ap[>earcd  in  tho  New  York  Medical  Hecord  for 
March  12  and  May  28,  1887.  In  a  letter  to  the  editor  of 
the  Biime  journal  (April  2),  Dr.  Keincking  points  out  the 
efficacy  of  injections  of  iodoform,  and  shows  liow  excellent 
were  the  results  in  Billroth 's  and  Von  Bruns's  handa.  The 
preparation  used  by  Billroth  is  a  tcn-^er-cent  solution  of 
iodoform  in  glycerin.  The  abscess  is  drained  through  a 
canula  and  tlie  injection  of  40  to  50  grammes  (about  IJ  to 
2  ounces)  is  then  made  through  the  same  canula,  but  tlie 
sac  is  not  irrigated.  If  iodoform  is  dissolved  in  glycerin 
or  oil  of  vaseline  these  operations  are  painless,  but  if  ether 
be  used  aa  the  solvent,  much  pain  is  caused  by  it.  Br. 
Reineking  is  a  strong  advocate  of  this  practice,  especially 
when  the  abscess  opens  at  some  distance  from  the  real 
seat  of  the  disease.  The  iodoform  injection  is  not  to 
be  repeated  until  all  trace  of  iodine  in  the  urine  haa 
disappeared,  which  may  be  several  days,  even  weeks. 

The  reason  lor  awaiting  the  disappearance  of  iodine 
from  the  urine  is  that  its  presence  indicates  the  persistence 
of  the  action  of  iodoform,  K  continuous  doses  were  given, 
a  toxic  action  would  take  place,  and  the  mental  disorders 
charncteristic  of  this  agent,  when  given  in  excess  or  too 
long,  might  occur  aa  it  accumulated  in  the  system.  The 
subsequent  exhibition  of  the  remedy  will  therefore  bo  in 
order  whenever  it  is  prudent  to  give  it,  to  be  decided  by 
the  absence  of  those  symptoms  indicating  accumulation. 

Dr.  Jasinski  haa  treated  eighty -six  cases  of  cold  abscess 
by  injections  of  a  mixture  of  iodoform  and  glycerin  ten 
per  cent,  in  strength,  lie  made  the  injections  through  the 
canula  of  a  trocar,  with  which  lie  punctured  the  sac.  Many 
of  them  were  cured  by  a  single  injection ;  others  by  two 
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or  three  injections;  eleven  gave  way  spontaneously  after 
the  iodoform  injection  was  practieed.  These  lust  cases  got 
well  ppeedily.  In  nineteen  of  the  cases  the  abscess  was 
laid  open,  drained,  and  the  cavity  washed  out  with  the 
iodoform  solution,  and  drainage  maintained. 

Ilt/droceU  has  many  analogies  with  the  cystic  diseases 
above  described,  and  may  therefore  be  properly  considered 
here.  For  many  years,  until  recently,  since  the  advent 
of  antiseptic  surgery,  injection  of  the  undiluted  tincture 
of  iodine  waa  the  "cure"  in  general  use,  and  it  is  yet 
preferred  by  many  operators.  But  of  lato  carbolic  acid, 
originally  proposed  and  used  by  Dr.  Levis,  of  this  city,  has 
been  adopted  by  an  increasing  number  of  surgeons  and 
is  rapidly  growing  in  favor.  It  is  less  painful  than  iodine, 
and  it  seems  to  be  rather  more  effective.  They  are  em- 
ployed in  the  same  manner.  The  fluid  is  drawn  off  after 
puncture  and  carbolic  acid  or  the  tincture  of  iodine  is  in- 
jected through  the  same  canula.  The  iotline  or  tlic  phenol 
excites  sufficient  plastic  inflammation  to  close  the  sac. 

Those  pelvic  absecKsca  which  succeed  to  various  disor- 
dered pelvic  fianctions  and  to  various  operations  on,  in,  or 
about  the  uterus,  or  induced  by  spontaneous  pelvic  peri- 
tonitis or  septic  peritonitis,  are,  in  these  days,  emptied  most 
carefully,  if  at  all,  or  under  the  most  paiustakinic  antiseptic 
precautions, — emptied  with  the  trocar  and  canula,  injected 
with  iodine  or  iodoform,  according  to  the  recipe  of  Billroth 
and  Von  Brnns,  or,  in  like  form,  a  mixture  of  iodoform 
with  glycerin.  Treated  thus  with  the  caretnl  modern 
methods  of  antisepsis,  they  can  now  be  successfully  man- 
aged in  the  mode  indicatc<l  above. 

Probably  the  most  instructive  example  of  the  curative 
effects  of  Bolutiona  of  iodine  or  of  iodoform  is  the  in- 
jection of  them  into  the  pleural  canty  suljsequently  to 
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the  operation  of  tapping.  When  the  case  ia  one  merely 
of  accumulatod  scrum  (dropay  of  the  ehost  so  called),  and 
no  other  than  the  seroua  exudation  has  occurred,  a  cure  is 
not  infrequently  effected  by  draining  the  cavity,  ^vithout 
the  introduction  of  any  topical  remedy.  When,  however, 
abundant  maases  of  semi-solid  or  purulent  exudation  are 
present,  or  when  the  exudation  is  entirely  purulent,  some 
solution  of  iotiine  becomes  necessary.  The  strength  of 
the  solution  used  iu  injecting  the  pleural  cavity  varies 
somewhat  according  to  the  views  of  operators,  but  the 
main  point  is  to  obtain  such  a  change  in  the  condition  of 
the  pleura  tbat  a  reaccumulation  of  the  fluid  cannot  take 
place :  Lugol's  solution,  the  compound  tincture  of  iodine, 
carbolic  acid,  atjd  various  solutions  in  strength  going 
from  the  mildest  up  to  the  tincture.  The  last  mentioned 
— the  tincture — is  best  suited  for  injecting  the  parenchyma 
of  organs. 

During  tlie  decade  just  passed  there  wore  various  at- 
tempts made  to  treat  phthisis,  especially  tlioae  cases  having 
cavities,  by  means  of  parenchymatous  injections  of  iodine, 
or  by  various  solutions  for  washing  out  cavities  an<l  disin- 
fecting them.  The  tincture  of  iodine,  Lugol's  solution,  aud 
the  compound  tincture  have  been  used  for  this  purpose; 
also  mixtures  of  iodoform  and  solutions  of  iodoform. 
Various  surgical  expedients  have  been  tried  at  different 
times  within  the  last  two  hundred  years,  and  the  opinions 
of  the  last  quarter  of  a  cetitury  just  passed  have  crystal- 
lized into  a  plan  for  curing  consumption  by  means  of 
injections  made  into  the  pulmonary  tissue,  and  not  merely 
to  wash  out  cavities  known  to  have  formed. 

In  a  paper  on  Intra-Pulmonary  Injections  in  Phthisis, 
Dr.  Beverly  Robinson  assigns  the  credit  for  raakiug 
the  first  injections  of  iodine  into  the  pulmonary  paren- 


PREPARAT/Om  OF  IODINE. 


83 


chyma  to  Dr.  WilUara  Pepper  in  contradistinction  to  Uie 
sorgical  methods  of  Mosler,  who  proposed  washing  out 
cavitieB  by  introducing  tlie  solutions  through  the  clie«t- 
wolls  and  the  lung-tissue  intervening.  Dr.  Robinson  giyea 
a  fact  which  answers  his  own  statement.  He  quotes  from 
Langaibeck's  Archiv  a  paper  by  Dr.  Wilhelm  Kock,  giving 
an  account  of  experimenta  on  dogs,  showing  the  efl'ecta  of 
iodine  as  injected  into  the  lungs  of  those  animals,  and 
recommending  its  use  "in  the  treatmetit  of  certain  pul- 
monary afleotionB  in  man."  It  in  obvious  that  Dr.  Kock 
had  in  view  the  same  mode  of  using  iodine  that  Pepper 
afterwards  took,  and  with  praiseworthy  diligence  made 
the  method  his  own. 

Two  \Qxy  instructive  papers  on  the  intra-pulraonary 
injections  of  iodine  have  been  published  by  Dr.  John 
Blake  White,*  who  reporte  a  very  serious  case  that  re- 
covered by  this  mode  of  management.  In  tlieso  papers 
we  are  informed  that  carbolizcd  iodine  is  preferred  as  in 
the  following  formula : 

B  Alropini  sulph.,  gr.  \  \ 
Morphini  dulph.,  Rr.  iij 
Tinctur.  iodt,  5111 ; 
Acidl  carbolici,  gtL  xz; 
Glyccrini,  Jias; 

Alcohol,  dtl.  (*iO  to  SO  per  cent,),  g  iss.     M. 
Sig. — 15  to  SO  minims  a  dose. 

The  considerable  pain  attending  the  injection,  and  the 
violent  cough  which  so  ollen  comes  on,  ituhiced  Dr.  White 
to  add  morphine  and  atropine  to  the  solution,  and  in  this 
way  obviate  the  objections  of  patientn  to  the  distress  occa- 
Hionud  them.     Besides  the  anodyne  effoctH;  of  atropine  as 
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84 


HYPODERMATIC  MEDICATION. 


it  is  here  in  combination  with  morphine,  it  makes  an  im- 
prcsAion  on  t!ie  lungs  of  a  distinctly  bcuofioial  kind ;  it 
Btops  the  sweating  and  the  diarrhcea,  which  are  BeriouB 
wasting  proceiwes. 

Dr.  Robinson,*  whose  paper  I  have  referred  to,  ubch 
LugoVa  solution  for  injecting,  and  Profesaor  William 
Pepper,  M.D,,  prcfera  the  liquor  iodi  comp.,  which  he  at 
first  had  diluted  to  fifteen  per  cent,,  but  subsequently 
increa^scd  in  the  proportion  of  one  to  five. 

RanKome,  of  Manchester,  England,  ha^  bad  inHtriiclive 
experiences  regarding  intrn-pnlmonarv  injections  of  iodo- 
form in  iive  cases,  four  of  them  phthisical  and  one  of  gan- 
grene. The  case  of  gangrene  was  carefiilly  managed,  and 
repeated  injections  were  given,  the  result  being  a  cure, — 
not  an  unprecedented  thing  without  such  remedial  meas- 
ures. 

The  iodoform  was  dissolved  in  ether,  olive  oil,  or  euca- 
lyptus oil, — the  Inst  mentioned  the  operator  preferred  for 
this  purpose.  Some  improvement  Wiis  noted  in  several, 
although  only  from  two  to  eight  iryections  were  practised 
in  each  of  the  phthisical.  In  one,  symj>tom9  of  iodoform- 
poisoning  came  on,  one  had  a  temporary  pneumothorax, 
and  one  a  hemorrhage  (the  gangrene). 

The  parenchymatous  injection  of  liquor  iodi  comp,  in  a 
case  of  pneumonia  t  succeeded  perfectly  in  effecting  a  cure, 
or,  as  it  may  be  more  correctly  stated,  a  case  got  well  in 
which  iodine  was  used.  A  case  of  meningitis  is  reported 
in  the  CentralbUiit  jUr  die  Med.  Wisamsckafl  as  cured  by  the 
injection  of  the  tincture  of  iodine. 

Professor  S^  reports  remarkable  success  with  iodoform 


•  The  Medical  Record,  1886. 
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injections  io  Bome  cases  of  tuberculosis.  In  a<lc]idou  to 
the  numerous  cases  of  charOon  already  referred  to  as 
jaelding  to  injections  of  iodine,  Afesnard  gives  tin  account 
of  numerous  others  which  have  been  reported  since. 

As  respects  the  immediate  effects  of  the  injortions,  com- 
parative observations  have  been  made  which  show  that 
the  huigs  of  dogs  can  be  injected  without  any  injury  re- 
maining \'i8ible  after  the  death  of  the  animal.  Ilemor- 
rhage  appears  not  to  have  occurred,  and  pneumonia  has 
not  been  caused  by  it  thus  far.  The  lung-tissue  in  human 
subjects,  at  the  points  where  the  iodine  has  been  inserted, 
become*  denser  and  harder  through  fibroid  change. 

When  the  inji^ction  of  iodine  is  practised  a  severe  pain 
comes  on,  although  in  a  few  instances  the  pain  has  been 
rather  trifling,  a  very  violent  cough  supervenes,  and  pro- 
ftiae  purulent  or  muoo-purulent  matter  is  expectorated. 
There  may  be  some  fever,  but  hitherto  it  is  not  sufficient 
to  require  special  treatment. 

Although  distinct  improvement  has  been  noted  in  al- 
most all  caaes,  Dr.  White  reporta  but  one  cure  that  waa 
enbstintiated,  and  this  case  at  the  outset  was  rather  un- 
promising. 

Among  the  most  important  of  the  uses  to  which  iodo- 
form, io<line,  and  the  iodides  are  applied  subcutaneously 
is  for  the  cure  of  st/philific  mfcction.  Thomann  *  was  the  first 
to  employ  iodoform  subcutaneously  in  this  condition  of 
thinirs,  and  bis  solution  consisted  of  iodoform  C  parts  and 
glycerin  2^)  parts.  It  should  be  remembered  that  common 
glycerin  contains  more  or  leaa  sulphuric  acid,  which  is 
highly  irritating  and  causea  intense  burning  puin  when 
thrown  under  the  skin.     The  usual  dose  of  irHloform  is 


*  Bui.  G«n4T^  de  TtierkpeuUque,  1BS3,  vol.  ciii. 
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from  1  to  5  grains,  bnt  Thomann  injected  4^  gmns,  first 
insertion.  It  ia  une  of  the  cumulative  poisons.  Although 
a  portion  diffuses  from  the  Wood  into  the  urine  within  two 
hours  after  injection,  the  greater  portion  of  uny  quantity 
given  remains  much  longer  in  the  system,  and  the  accumu- 
lation continues  and  increases  with  each  dose  if  prescribed 
to  be  taken  at  the  usual  intervals.  The  peculiar  mental 
states  which  iodoform  sets  up  are  forms  of  mania,  melan- 
cholia, dementia,  etc.  The  composition  of  iodoform  ex- 
plains its  peculiar  powers  in  this  respect;  hence  if  the 
mind  cxhiliita  any  peculiarity  during  a  course  of  iodoform, 
a  careful  inquiry  should  ho  made  and  the  remedy,  if 
necessary,  be  suspended.  How  much,  when  g^veu  hypo- 
dermatically,  maybe  necessary  to  bring  about  the  delirious 
state  has  not  been  clearly  ascertained;  but  it  is  quite  well 
known  that  the  idiosyncrasies  of  the  patient's  system  have 
an  important  infltieuce  on  the  result. 

Notwithstanding  iodoform  \\m  such  a  largo  per  cent. 
(03)  of  iodine,  it  is  not  considered  equal  to  the  iodides 
of  sodium  and  potassium  in  curative  power  in  the  various 
manifestiitions  of  tlie  syphilitic  infection.  There  are 
now  in  existence  many  papers  in  reference  to  the  hypo- 
dermatic injection  of  these  salts  of  iodine,  but  it  seems 
to  me  that  they  are  now  but  little  used,  mercury  being 
rather  freely  given  this  way  in  all  the  fonna  of  the  dia- 
easc.  There  is,  however,  some  conclusive  evidence  as  to 
the  safety  of  this  expedient  and  the  curative  resulte  ob- 
tained by  it.  Friinkel,*  in  1882,  demonstrated  tlie  nature 
of  the  impression  made  on  the  lungs  by  various  medica- 
ments injected  into  them,  and  asserted  that  this  mode  of 
treatment  of  tuberculosis  promised  the  best  results  tor  the 


*  Tbo  Loiidua  Medical  Kecoid,  1883,  vol.  x.  p.  27^. 
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future.  Altlioug-li  for  tbo  primary  and  secondary  disease 
nierrury  exliibilod  in  somu  form  must  coiitiuut;  to  l>e  tlie 
meet  important  rcniody,  for  the  later  sfcondari/  and  tertiary 
fortiis  tlie  iodides,  for  the  most  part,  muBt  remain  the  best. 
Whenever  the  iodides  are  administered,  and  the  slomaeh 
becomes  rebellious,  the  hypodermatic  method  is  the  best 
resouree  available  for  giving  these  medicines.  Of  the 
potash  and  soda  salts,  respectively,  there  cau  be  uo  ques- 
tion of  the  greater  toxic  power  of  the  former;  but  as 
respects  therapeutical  activity,  there  is  little  diiForenco, 
altliough  the  proportion  of  the  iodine  nmy  be  soiiiewhat 
less  in  the  soda  salt.  The  IocaI  effects  of  the  two  agents 
differ  much  :  the  potash  saltgives  great  pain,  causes  inflam- 
matory swelling,  and  an  induration  remains  which  very 
slowly  disappears  after  many  weeks  or  months,  it  may 
be;  the  soda  salt  causes  little  pain,  and,  if  not  too  large 
in  amount  a-s  to  the  solution,  or  too  concentrated,  ^\^U 
produce  no  inflammatory  swelling  or  any  induration. 

When  an  attack  of  iodism  of  great  severity  occurs,  espe- 
cially if  ceilema  of  the  glottis  euper\'ene,  tbcre  can  be  no 
doubt  of  the  impropriety  of  the  subeutaneous  injection  of 
iodides,  or  of  their  exhibition  in  any  form,  and  iodism 
is  only  increased  by  giving  the  iodide  subcutancouely. 

Cases  of  cerobral  syphilis — the  symptoms  caused  by  the 
pressure  on  important  parts — require  the  most  prompt  and 
effective  measures.  The  point  of  election  for  the  deposit 
of  gummata  is  the  middle  fossa  of  the  skull,  near  the 
cella  turcica.  In  this  situation  the  crura  cerebri,  the  pons, 
and  many  of  the  cranial  nerves  come  into  relation  with 
tlie  gummata,  whence  it  follows  ti)atthe  symptoms  indicate 
the  position  of  the  neoplasm.  Pressure  on  the  nervous 
dements  deranges  their  functions,  and  when  cranial  nerves 
are  impinged  on,  the  muscles  they  supply  are  first  thrown 
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into  a  condition  of  spaflm,  nnd,  as  the  preasupe  increases, 
the  nerves  become  softened,  disintegrated^  and  paralysis 
succeeds  to  the  condition  of  heightened  reflexes.  It  is 
mofit  importmt,  therefore,  to  prevent  or  arrest  the  pressure, 
and  thus  save  from  a  deformity  that  is  usually  pernianenL 
When  pain  is  the  prominent  feature  in  cases  of  cerebral 
Bj*]>hi]iti,  the  aennory  nerves  como  into  relation  with  the 
syphilitic  exudation,  and  therefore  the  fifth  nerve,  its  trunk 
or  main  branch,  is  usually  the  nerve  afieeted.  If  jmin 
disappears,  then  it  is  obvious  that  the  nerve  has  passed 
into  the  stage  of  Bofteuing  and  can  no  longer  transmit 
impropsions.  This  change  in  the  morbid  state  of  the 
norve  is  manifested  in  loss  of  sensation  wliero  before  pain 
was  felt  AnoL'sthesia  and  pain  are  signs,  therefore,  of 
the  progrcRS  of  the  local  difiease.  So  great  may  be  the 
injury  done  that  the  first  onset  of  the  malady  should  be 
attacked  with  vigor. 

As  regards  the  selection  of  a  remedy  for  the  cerebral 
mischief,  there  are  several  points  to  be  considered.  Shall 
iodine  he  Ui^ed  hyiiodermatically  ?  It  is  the  universal 
opinion  that  io<line  should  be  so  used  if  the  stomach  gets 
rebellious.  On  tlie  other  hand,  it  is  widely  held  that 
mercury  in  some  form  is  almost  always  preferable. 

K  a  preparation  of  iodine  be  decided  on,  shall  iodine  or 
iodoform  be  used?  Diflerences  of  opinion  prevail,  but  it 
is  generally  conceded  that,  if  rapidity  of  a<;tion  and  de- 
cided eliccts  are  to  settle  the  question,  the  choice  must 
rest  with  iodoform.  There  are  compensations,  however, 
in  some  respects,  for  ioiloform  is  greatly  more  apt  to 
induce  a  toxic  action  which  will  cntbrce  change  in  the 
remedy.  As  respects  rapidity,  it  has  been  shown  that 
wlien  iodoform  has  been  administered  the  iodine  appeared 
iu  the  urine  within  a  half-hour- 
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A  considerable  number  of  praetical  pbj'aiciana  prefer 
iodofoi-m  to  the  iodides  of  sodium  or  potasj*ium.  Thus, 
of  the  SpanisJi  we  have  Villar  and  Flores ;  *  of  Italians, 
Arcari;t  of  Germaus,  Lewin,{  Mosetig-Moorhof,  §  and 
many  otliert*;  MartineauH  and  otlicrs,  of  Franoe.  It  need 
hanlly  be  stated  that  these  names  represent  but  a  few  of 
those  who  have  been  cng;iged  in  this  method,  but  they 
show  the  drift  of  opinion. 


PILOCARPINUM :  PILOCARPINE. 

Alkaloid  of  Pilocarpua  Penuatifolius,  of  the  Rutaceie. 
{Jtjhorandi.\ 

Pksparations. — PilooarpuH  contuiriH  two  alkaloids,  pih' 
earpwe  and  jaborine.  The  latter,  although  closely  related 
to  the  former  in  composition,  difters  in  the  arrangement 
of  its  molecules,  and  hence  possesses  difierent  qualities 
and  powerH,  Jaborine  is  Ibrmed  chiefly,  there  are  rcasouB 
for  believing,  in  tlie  course  of  the  preparation  of  pilocar- 
pine, and  hence  that  process  is  best  which  separates  the 
largest  quantity  of  pilocarpine  and  the  minimum  of  jabo- 
rine. 

Jaborine  is  antagonistic  to  pilocarpine,  and  hence  under 


*  The  London  Medical  Record,  Jantuiy  16,  1880. 

■f  Gnz.  Med.  Lambiird.     Quoted  by  Tho  London  Medical  Record. 

t  B'Tlinor  kliniscbe  Wochenwhrift,  1888. 

{  CentraUilnlt  fur  die  Cbinirgie,  1882,  3(o.  4.  Quoted  by  Tlie  London 
Medical  Bec-^rd.  July  15,  1882. 

I  Gentrallilutt  fur  Prmkt.  Mod.  and  Fliann.  Qnotod  by  Thenpeot 
Uooatshefto,  1889. 
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any  circumstances  it  is  better  to  make  use  of  pilocarpine^ 
the  alkuloid,  than  of  any  preparation  of  pilocarpus,  the 
crude  drug, 

A  proper  formula  for  the  subcutaneous  ijijection  of 
pilocarpine  is  the  following : 

B   Filocarpin.  kydrocblorat,  gr.  i ; 
Aquffi,  3i.     M. 
Sig. — Six  minims  oontmtn  ^  of  a  gnin. 

As  pilocarpine  is  somewhat  deliquescent  and  is  readily 
decomposed,  solutions  should  be  kept  in  a  cool,  dark  place, 
and  only  enough  for  immediate  use  should  be  prepared. 
The  tablets  us  now  made  are  also  convenient  for  this 
purpose.     Caution  is  necessary. 

The  initial  dose  for  an  adult,  given  hypodemiatically,  is 
l^g^  of  a  grmn,  and  tiiis  may  be  increased  to  J  of  a  grain 
when  necessary.  A  sufficient  effect  is  produced  in  vigor- 
ous subjects,  ns  a  rule,  by  -J-  of  a  grain ;  but  children  are  not 
as  susceptible  to  its  constitutional  impress  as  adidts,  and 
therefore  there  need,  be  but  little  variation  from  the  regular 
dose. 

Pilocarpine  acts  better,  it  is  agreed  by  all,  when  given 
subcutaneously. 

PuYSiOLoaiCAL  Epfbcts. — Within  a  few  minutes  (two  or 
three)  after  the  injection  of  the  active  principle,  a  subjec 
tive  sense  of  heat,  accompanied  by  a  feeling  of  fulness  of 
tlae  head,  is  experienced,  followed  speedily  by  a  flush  ex- 
tending over  the  face,  forehead,  ears,  and  neck.  Simulta- 
neously the  action  of  the  heart  increases,  but  there  occurs 
at  the  same  time  a  general  fall  of  the  blood-pressure.  The 
most  characteristic  effect  is  the  increase  of  the  perspiration 
and  tlie  secretion  of  the  salivary  glands.  As  the  flushiug 
of  the  face  takes  place  the  saliva  begins  to  flow  ploutifuUy, 
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a  profuse  perspiration  breaks  out  over  the  whole  surface  of 
the  body,  the  DAsal  and  bronchial  mucus  and  the  tears  are 
also  increased,  and  HOinetimcs  a  proluae  wutory  diarrhcea 
occurs.  "WTieu  the  dose  is  large  the  amount  of  perspinition 
discharged  from  the  skin  Ls  unoniioiis,  and  the  siilivary 
flow  is  measured  by  pints.  It  sometimes  happens  that  the 
amount  of  saliva  is  immcnso  and  the  perspiration  small, 
and  vice  versa,  hut  usually  both  accretions  ar'e  very  greatly 
increased.  A  distinct  fall  of  temperature — from  0.5''-2* 
Fabr. — tidces  place  when  the  sweating  occurs,  and  is  main- 
tained for  about  four  hours.  Pallor  of  the  face  succeeds 
to  the  flushing,  the  pulse  becomes  weak,  drowsiness,  an 
extreme  degree  of  languor,  and  chillino^  of  the  surface  i 
are  experienced.  These  effects  of  pilocarpine  arc  due  to 
the  action  of  this  agent  on  the  vaso-motor  nervous  system. 
Paresis  of  this  system  causes  dilatatitm  of  the  arterioles^j 
whence  the  afflux  of  blood  to  them,  the  flushing,  and  the 
increased  action  of  the  heart.  The  ephygmogruphic  and 
kymognipliic  tracings  show  a  considerable  lowering  of 
the  %-a8L*ular  tension,  and  to  this  diminution  of  the  vaso- 
motor tonus  is  the  increased  secretion  of  saliva  and  sweat 
due;  for,  as  Prevost  has  demonstrated,  ablation  of  the 
Bphe no-palatine  ganglion  is  followed  by  an  enormous  eft'u- 
BJon  from  the  Sehueiderian  mucous  membrane.  The 
reduction  of  temperature  is  referable  to  the  discharge  of 
fluid  from  the  salivary  glands  and  skin,  the  evaporation 
from  the  surface  cooling  the  subjacent  tissues,  and  a  iK)r- 
tion  of  the  heat  of  tlie  body  being  converted  into  another 
mode  of  motion. 

Pilocarpine  contracta  the  pupil,  and  the  accommodation 
ia  impaired.    In  the  language  of  Mr.  Tweedy,*  when  pilo- 


•  Tho  Lwioel,  vol.  xL,  1876. 
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carpine  is  instilled  into  the  eye,  it  causes  "  contraction  of 
the  pupil,  tension  of  the  accommodative  apparatus  of  the 
eye,  with  approximation  to  the  nearest  and  farthest  points 
of  vision,  and  amblyopic  impairment  of  vision  &om  dimin- 
ished eeuBibility  of  the  retina." 

In  consequence  of  tiie  great  loss  of  fluid  by  the  akin  tlie 
urinary  secretion  is  diminished  in  amount,  and,  as  more  or 
less  urea  and  salts  are  contained  in  the  sweat,  the  urine  is 
pale  and  watery.  The  bladder  is  irritable,  and  pain  is  felt 
usually  along  the  course  of  the  urethra,  and  tlie  glana 
penis  sometimes  becomes  painful  and  highly  sensitive, 
and,  rarely,  considerably  swollen. 

Characteristic  eti'ects  are  experienced  in  the  gastro-intea-l 
tinal  canal.  After  a  letlial  action  is  caused  in  the  dog  or 
cat,  if  the  abdomen  is  opened  at  the  period  of  maximum 
action,  the  intestines  will  be  found  in  active  movement, 
rhythmically  contracting  and  enlarging  aa  is  the  mode 
peculiar  to  the  organic  muscular  fibre.  M.  Morat,*  who 
has  examined  these  movements  with  great  particularity, 
found  this  to  be  the  case.  That  these  actions  were  inci- 
dent to  the  impression  made  by  pilocarpine  was  further 
shown  by  the  introduction  of  the  antagonist  atropine,  for 
when  J  of  a  grain  was  given  an  immediate  cessation  of  the 
intestinal  movements  occurred,  and  within  one  minute 
the  increased  action  was  arrested  when  one  centigramme 
was  thrown  into  a  vein, 

Ab  regards  the  secretion  of  the  various  organs  of  the 
abdomen,  it  is  certain  that  the  biliary  and  pancreatic  secre- 
tions and  those  of  the  glands  of  the  intestinal  mucous 
membrane  are  increased,  the  pancreatic  notably  so,  by  the 
action  of  pilocarpine,  and  accordingly  this  agent  takes 


*  Journal  de  Th6rfipcutique,  No.  1, 1881,  pu  918. 
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its  place  flmong  the  cholagogues.  It  is  in  conacquenco 
of  this  physiological  action,  no  doubt,  that  ccrtiuii  cflses 
of  icterus  arc  cured,  l)ut  for  more  intimate  knowledge  of 
them  the  reader  is  referred  to  the  Therapy. 

One  of  the  most  important  questions  connected  with  the 
action  of  pilocarpine  is  the  impression  made  by  it  on  the 
heart  and  general  circulation.  I  have  several  times  wit- 
nessed considerable  depression,  nausea,  and  weak  circula- 
tion— faintness — during  the  first  stage  of  the  effects,  just 
before  the  fall  of  temperature  takes  place,  but  never  any 
^mptom  to  awaken  aniioty.  I  had  an  unpleasant  experi- 
ence but  a  few  months  ago  which  demonstrates  the  neces- 
sity of  care  and  caution.  I  gave  to  a  lady  of  60  years, 
hj-podermatically,  a  pellet  said  to  contain  ^  of  a  grain  of 
hydrochlorate  of  pilocarpine,  and  she  reported  no  effects. 
I  then  gave  her  another,  making  the  dose  ^  of  a  griun,  and 
in  ten  minutes  she  grew  **  deathly  sick,"  and  I  found  her 
lying  on  the  hall  floor  with  a  pnllid  face,  cold  perepiration, 
sunken  countenance,  and  a  very  weak  circulation;  but  a 
tablespoonful  of  brandy  brought  her  around,  and  in  a  half- 
hour  she  walked  home  without  difficulty.  There  wna  no 
more  failure  of  the  heart  than  is  caused  by  severe  nausea, 
and  at  no  time  was  the  rhythm  of  the  pulse  changed.  Her 
intelligence  was  intact  throughout  the  whole  action  of  the 
medicament. 

In  many  cases,  after  the  action  is  over,  a  feeling  of 
drowsiness  deepening  into  sleep  is  experienced,  and  thus 
a  calm,  natural,  and  refreshing  slumber  is  obtained.  As 
it  is  not  often  necessary  to  prescribe  more  than  one  dosoi 
a  day,  that  should  be  administered  at  or  just  before  bed- 
time, so  that  sleep  follows  easily  and  pleasantly,  especially 
if  the  wet  skin  be  dried  and  the  dump  garments  re- 
moved. 


94 


IirPODERMATIC  MEDICATION. 


Tlie  action  of  pilocarpine  on  the  temperature  of  the 
body  is  now  marufest.  Coincidently  with  the  free  ac- 
tion of  the  excretory  organs, — the  skin  and  gastro-iu- 
testinal  canal,  the  suHvary,  and  othen*, — the  body-heat, 
intTcai^ed  during  the  first  or  stiniuhmt  sUige  of  the  action, 
declines,  and  at  the  end  of  the  action  U  found  to  be  some- 
what below  normal ;  but  it  is  to  be  observed  that  in  the 
healthy  state  tlic  temperature  of  the  body  is  not  so  readily 
influenced  as  in  the  febrile  condition.  The  causes  of  the 
decline  of  the  temperature  are  not  far  to  seek.  The  con- 
version of  the  surface-heat  into  another  mode  of  motion 
is  the  true  explanation ;  for  as  the  pouring  out  of  fluid 
goes  on,  much  of  the  fluid  passing  into  vapor,  the  heat  is 
employed  in  eflecting  the  change  of  physical  state, — in 
other  words,  into  "-anoUier  mode  of  motion." 

The  toxic  action  of  pilocarpine  is  much  influenced  by 
idiosyncrasy.  Some  persons  arc  in  a  high  degree  suscep- 
tible to  its  action,  while  others  remain  unaffected  by  consid- 
erable doses.  A  suflicient  dose  will  kill  in  all  cases.  The 
lethal  amount  cannot  be  stated  with  precision.  Thirty  (30) 
centigrammes  of  the  alkaloid  will  kill  a  dog  of  medium 
size,  according  to  Vulpian.*  In  the  human  subject  other 
considerations  besides  weight  have  to  be  taken  into  ac- 
count, osj>ecially  idiosyncrasy,  temperament,  and  educa- 
tion. 

The  effects  of  pilocarpine  on  the  system  are  exactly 
opposed  by  atropine,  and  in  the  whole  range  of  physio- 
logical antagonisms  there  is  not  one  so  thorough  and 
complete  as  that  of  pilocarpine  and  atropine.  It  is  to  be 
nnderstood,  of  course,  that  atropine,  for  the  quantity, — 


*'Vulpiftii,  Lo(^ns  sur  I'Action  phyeiologique  dcs  Su'bBtuiccA  toxiquot 
ot  medioimcntotues.     Paris,  1882,  p.  IIQ,  et  teg. 
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grain  for  grain, — is  far  more  powerful  tliaii  pilocarpine, 
and  hence,  in  treating  cases  in  which  the  antagonii^ra  is 
availed  of,  the  quantity  given  of  each  must  be  determined 
by  the  results  of  the  administration  and  i)ie  doses  nece 
Baryto  maintjiin  the  physiological  action.  Tlie  antiigonisra 
covers  the  whole  ground  of  the  impression  made  by  each, 
and  includes  the  nervoas,  digestive,  muscular,  circulatory, 
and  glandular  systems.  The  most  obvious  and  character- 
istic symptoms — the  siilivation  and  the  sweating — arc  very 
soon  brought  on;  indeed,  in  a  minute  after  the  injection 
of  pilocarpine.  The  salivation  is  more  prompt  to  appear 
after  tiie  pilocarpine  than  is  the  sweating,  and  is  also  tlio 
jfirst  to  be  effected  by  atropine, — a  feet  of  which  I  assured 
myself  fourteen  j-ears  ago  in  proprid  persond.  The  surface 
— pallid,  cool,  clammy,  and  reeking  with  a  cold  perspira- 
tion— soon  becomes  dry  and  warm,  the  secretions  of  the 
intestinal  organs  are  soon  arrested,  and  the  actdon  of  th€ 
heart,  during  the  period  of  lowest  temperature  rather  fee-^ 
ble,  rises  in  strength,  the  pulse  becomes  fuller  and  stronger, 
and  a  genial  warmth  steals  over  the  body,  tlio  face  flushes 
a  little,  and  the  normal  state  is  completely  restored. 

As  regards  the  pathological  changes  caused  by  pilocar- 
pine, not  much  information  >^i8  available,  very  few  fatal 
cases  having  occurred.  Some  cases  of  **  heart-failure'*  have 
been  induced  by  its  administration  during  the  course  of 
such  maliulies  as  rardiae  dropsy,  sc4ir1atina,  etc. ;  but  it  is 
not  easy  to  say  how  much  was  due  to  pilocarpine  and  how 
much  to  changes  in  the  hearths  structure.  General  con- 
gestion, sometimes  quite  intense,  has  been  observed  in  Uie 
various  organs. 

TnERAPY. — The  physiological  actions  of  pilocarpine  are 
well  defined  that  they  are  immediately  available  for 
'application  in  the  treatment  of  disease.    As  it  causea  con- 


96 


nrPODERMATlC  MEDWATIOn. 


siderable  Iobs  of  material,  and  makes  the  outgo  larger  than 
the  iDconie^  it  belongs  to  thnt  class  of  remedies  kuowii  as 
agents  that  increase  the  metabolism  of  the  body,  or  that 
promote  the  retrograde  metamorphosis^  or  waste. 

Pilocarpine  having  the  power  to  increase  excretion  by 
promoting  the  activity  of  excretory  glands,  it  becomes  an 
important  remedy  in  those  diseases  characterized  by  de- 
ficient depumtion.  In  inflammatory  states  af\er  the  8ul>- 
sidencc  of  the  acute  symptoms,  exudations  remainiug,  it  is 
in  a  high  degree  serviceable.  For  tlie  removal  of  the 
exudation  of  -plmrisy  and  of  the  inflammatory  products 
forming  in  the  eye  and  in  other  organs,  it  has  been  proved 
eflective.  A  great  many  observers  have  reported  cases  in 
which  pleural  exudations  and  the  large  accumulation  of 
fluid — the  so-called  dropsy  of  the  cheat — have  been  made 
to  disappear  when  the  most  approved  measures  of  other 
kind^  had  failed.  Although  it  ia  the  usual  practice  to 
administer  pilocarpine  after  the  acute  sj^nptoms  have 
subsided,  yet  Gublor*  miuntains  \{a  curative  power  in  the 
disease  from  the  time  of  its  earliest  manifestations.  Tho 
feet  ia,  however,  that  the  special  utility  of  pilocarpine  in 
pleuritia  is  the  removal  of  inflammatory  deposits  and  exu- 
dations, and  large  or  small  cfiusions  in  the  thorax.  In  the 
subacute  tir  chronic  infiimv}alori/  thoracic  diseases  it  is  precisely 
indicated,  and  has  proved  exceptionally  useful. 

When  inflammatt>ry  exudates  appear  in  the  eye,  in  irilis 
and  irochoroiditis^  and  in  detachment  of  the  retina^  pilofai7>ine 
lias  been  successful  in  a  hiijh  degree;  but  the  remo%'al  of 
the  deposits  of  specific  inflammation  by  mercury  is  not  a 
corresponding  action,  and  when  these  agents  are  given 


•Journal  do  Tliorapcutiquc,  1874. 
Th^fKttilique,  tome  iii.  p.  210. 
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BiinultaneouBly,  the  rt^sulta  achieved  by  each  should  not 
be  confounded. 

The  curative  influence  of  pilocarpine  in  deto^^hment  of 
tlie  retina  is  by  no  meanB  generally  admitted.  The  views 
of  ophthalmologial.M  are  diametrically  opposed,  and  the 
llpreatoet  names  hold  to  the  view  of  its  inutility.  Thus 
Weeker,  Grandemont,  Galezowski,  Diavaux,  Landesberg, 
and  others  among  the  French  and  German  ophthalraolo- 
gista  assert  it»  usulesBnesa  in  detachment  of  the  retina  or 
choroid ;  Kamorino,*  on  the  other  hand,  reports  a  case  in 
which  the  injection  of  pilocarpine  was  promptly  and  com- 
pletely successful.  Dujardin-Beaumetzf  also  reports  cases 
of  detachmcntof  the  retina  cured  by  the  injections.  Landes- 
berg,t  subsequently  to  his  iirst  success  with  the  pilocarpine 
in  these  cases  of  retinal  dct;uOimcnt,  had  some  unfortunate 
experiences, — four  cases  in  which  cataract  formed,  as  he 
supposed,  because  of  the  action  of  the  pilocarpine.  On  the 
oUier  hand,  some  observers  have  had  excellent  results  from 
this  treatment.  Pr.  Jos80§  has  had  four  cases  of  cure 
witliout  relapse,  and  four  other  cases  in  which  decided 
amelioration  took  place.  Dr.  Dcbicrre||  hail  equal  suc- 
cess, but  he  did  not  confine  his  treatment  to  the  adminis- 
tration of  pilocarpine,  but  employed  other  approved  meas- 
ures in  conjunction  therewith.  In  1881  there  wa-5  a  division 
of  opinion  on  the  question  of  the  utility  of  pilocarpine  in 
detachment  of  the  retina.  Now,  it  must  he  atlmitted  that 
there  exists  an  increasing  scepticism — indeed,  a  nearly 
general  disbelief — in  its  virtues  in  the  malady  in  ques- 
tion. 

Pilocarpine  has  been  used  successfully  in  certain  diseases 

*  Dictionnaire  de  ThSrapcuUqtic,  p.  221.  f  Ibid. 

J  Jotirnat  de  ThfimpculJque,  1883,  p.  198. 
I  Ibid.,  1881.  p.  82-J.  II  It'id. 
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of  the  ear.  Those  examples  of  Mdiiifere'a  disease,  due  to 
effusion  into  the  fieniic^ircular  canuls  of  a  serous  or  beraor- 
rhiigic  kind,  are  often  remarkably  improved  by  the  injectiou 
of  this  agent  "Wljen  a  hemorrhage  haa  taken  place  in  the 
canals,  pilocarpine  is  less  immediately  beneficial,  but  the 
ultimate  result  is  good  in  promoting  the  ubsorptiou  of  tho 
liquid  part  of  the  exudation  (Politzer). 

Kose^^arten  *  has  had  good  results  in  cases  of  catarrh  of 
the  midtlle  ear^  and  aL*o  in  inflammatory  troubles  and  exu- 
dations in  other  parts  of  the  middle  and  internal  earl 
Other  anrists  wlio  have  made  use  of  it  under  the  same 
conditions,  report  corresponding  results  when  the  same 

ite  of  the  ear  exists  as  mentioned  above. 

In  the  removal  of  tlie  exudates  of  inflamma/ion  of  th^ 
cerebral  and  spinal  memhraiicf^  and  of  the  cavities  of  the 
body  lined  witk  serous  membrane,  with  or  without  associa- 
tion with  specific  treatment,  piloc^arpino  performs  an  im- 
portant service  by  increasing  the  activity  of  glands  and 
other  organs  excretory  in  function.  Having  myself  de- 
voted considerable  attention  to  this  subject,  I  may  say  that 
the  value  of  the  agent  in  appropriate  cases  is  very  great ; 
but  much  depends  on  the  manner  in  which  it  is  given. 
It  is  not  necessary  to  administer  the  remedy  frequently, — 
not  even  twice  a  day  nnleaa  special  circumstiincea  require 
other  and  different  measures.  Once  a  day,  iu  the  cases 
above  mentioned,  or  on  alternate  days,  or  at  longer  inter- 
vals even,  is  it  required  as  a  means  of  promoting  excre- 
tion. In  this  way  the  actions  of  specific  medicines  are 
promoted  and  the  progress  of  cure  much  ihcilitited. 

I  flhonld  not  fail  to  mention  that  pilocarpine  has  proved 
successful  in  cedema  of  the  gfottit^  more  especially  in  cases 
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dac  to  local  causee,  as  ia  croup,  and  also  iu  cases  due  to 
constitutional  causes,  as  eequelie  of  typhoid  fever  and  in 
diphtheria.  No  doubt  it  will  prove  equally  eftective  in 
cases  of  oedema  of  the  glottis  due  to  urseniic  poisoning,  or 
to  the  conditions  present  in  septicemia. 

In  various  spasmodic  affections  of  the  respiratory  appa- 
ratus, such  as  spasmodic  croup  so-called,  really  la3'ip\gismus 
strtduluSj  in  shigultus  (hiccough),  and  in  spasmodic  asthma, 
it  has  proved  to  be  a  very  certain  remedy.  Certain  pre- 
cautions are  necessary,  however ;  the  roost  important  of 
these  is  tlie  presence  of  bronchorrhoea.  If  to  the  large 
quantity  of  mucus  then  present  in  the  tubes  should  be 
added  the  increased  secretion  furnished  by  the  action  of 
pilocarpine,  a  dangerous  access  of  difficult  breathing  might 
come  on,  and  several  cases  of  the  kind  have  been  ruported. 
On  the  other  hand,  it  is  a  very  efi'ective  remedy  in  cases 
of  Oronchitis  with  deficient  Bccretion,  or  during  the  stages 
of  dryness  in  an  acute  attack.  It  pla^-s  the-  part  of  an 
expectorant,  therefore,  in  such  cases.  The  author  has 
witnessed  remarkable  results  in  capillan/  bronchitis  by  tlie 
Administration  of  pilociirpiue.  The  mechanism  of  the 
action,  so  to  speak,  consists  in  the  liquefaction  of  the  tough 
mucus  which  fills  the  finer  tubes  and  restricts  the  passage 
of  the  air  into  the  air-sacs,  whence  it  follows  that  the 
supply  of  oxygen  ia  insufficient  and  dyepnoaa  and  cyanosis 
come  on. 

Dr.  L.  Rieas*  reports  the  use  of  pilocarpine  in  the 
bronchial  ciUarrh  accompanying  various  chronk  cardiac 
and  renal  diseases,  and  in  the  pHlmonnry  cederna  attendant 
on  cardiac  obstruction,  in  all  of  which  he  had  excellent 
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results,  in  a  degree,  however,  varying  with  the  extent  and 
permanent  character  of  the  origirml  atlection.  It  waa 
lentioncd  above,  as  the  outcome  of  the  author's  experi- 
ence, that  the  injectione  of  pilocarpine  are  especially  ser- 
viceable in  the  varioua  inflammatory  affections,  and  in  thoae 
characterized  by  a  viscid,  tenacious  mucus  lining  the  mu- 
cous membrane,  or  by  a  dry  state  of  the  membrane  aecom- 
paaicd  by  whiatUng  and  sonorous  rhonchi  or  rales.  The 
spasmodic  diseases  of  tlio  breathing  organs  arc  also  spe- 
cially afiected  by  pilocarpine,  both  for  the  removal  of 
merely  temporary  states  and  for  the  cure  of  more  perma^ 
nent  maladies.  Rieaa*  instances  the  difficult  breathing 
due  to  catjirrh  and  to  spasm,  as  in  emphysema.  In  pneu- 
monia he  finds  it  of  great  value  during  the  course  of  the 
disease  to  determine  the  crisis  or  /y.^ts  when  the  change 
seems  impending  and  docs  not  occur,  or  to  cause  the  ab- 
sorption of  deposits  in  the  lungs  which  linger  and  mani- 
fest a  tendency  to  undergo  caseation. 

Of  all  the  pulmonary  troubles  of  a  spasmodic  kind  in 
which  pilocarpine  is  used,  it  is  moat  effective  in  asthma, 
singultus,  and  whooping-cough.  Of  the  troubles  affecting 
the  broncho-pulmonary  mucous  membrane,  the  most  seri- 
ous malady  in  which  pilocarpine  has  had  trial  is  mcmbra- 
nom  eriitip  or,  as  it  is  now  designated,  diphtheria.  The 
theory  of  Guttmann,t  iu  accordance  with  which  it  is  used 
in  this  affection,  implied  tlie  detachment  of  the  false  mem- 
brane by  the  greatly-increased  secretion  from  the  mucous 
membrane,  and  the  change  of  action  whereby  the  mucous 
surface  could  not  re|)roduce  it  successfully.  The  favorable 
reports  first  published  by  Guttmann  were  much  too  san- 
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gaine.  Dt.  Wendt,  of  New  York,  published  experiences 
very  favorable  to  ita  use.  Ou  the  other  hand.  Dr.  Neu- 
vereter  reported  cases — twenty-one  in  nurober — in  which 
the  result  was  not  wholly  negative,  but  positive  for  injury 
to  some  of  them.  Dr.  Gr6za  l*'aludi  found  it  scrviceablo 
in  many  cases ;  but  his  enthusiasm  for  the  remedy  leads 
hira  to  form  an  extravagant  estimate  of  ite  power. 

Archambault*  has  made  a  well-considered  contribution 
to  this  subject,  in  which  he  indicates  the  special  conditions 
for  determinins:  the  administration  of  pilocjirpine.  Ho 
shows  that  when  the  false  membrane  extends  to  inncceasi- 
ble  places,  pilocarpine  may  be  given ;  when,  however,  only 
the  pharynx,  nares,  and  mouth  and  tongue  have  been  in- 
vaded it  is  not  advisable,  for  other  and  far  safer  remedies 
that  are  more  efficient  for  detaching  the  false  membrane 
may  he  employed. 

The  objections  to  piloc^irpine,  which  also  are  strongly 
emphasized  by  him,  Paynardeauf  holds,  are  its  unpleasant, 
TUtuscating  effects,  vomiting,  cramps,  and  gastralgia.  Vom- 
iting may  come  on  in  a  very  violent  manner,  and  diarrhcea 
may  ensue  that  leads  on  into  collapse.  Extreme  prostra- 
tion will  then  occur  and  a  fatal  result  be  induced  by  cardiac 
paralysis. 

At  the  same  time  the  memoir  of  Dr.  Tayac^  appears,  in 
which  he  commends  in  strong  terms  the  use  of  pilocarpine 
in  diphtheria.  He  says  its  action  is  prompt  and  energetic, 
and  that  it  detaches  the  false  membrane  when  a  smart 
flow  of  saliva  takes  place.     This  loosening  and  separation 

*  An^azubault,  JouruKl  d«  Tfa^rapeutiqup,  1881,  p.  879. 
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of  tlio  false  membrane,  he  says,  is  often  followed  by  a 
sensible  nmelioration  in  tlie  general  skite  of  the  little 
patient  K  administered  at  the  outset  of  tlie  case,  the 
development  of  the  disease  is  hindered.  As  to  the  mode 
of  adminiattiriug  pilocarpine,  a  considerable  majority  of 
those  who  have  prescribed  tliis  remedy  made  use  of  the 
hypodermatic  metliod.  It  is  generally  accepted  that  this 
method  is  far  in  advance  of  the  atomaohal  or  of  any  other, 
and  many  hold  that  it  should  be  valued  as  twice  as  eiFective, 
in  point  of  curative  power,  as  that  of  the  stomachal  admin- 
istration. 

We  tiud,  however,  that  the  results  of  M.  Archambanlt'a 
treatment  by  pilocarpine  were  by  no  means  favorable,  for 
of  twenty-one  patients,  nine  recovered  and  twelve  died. 
Demme  also  has  advocated  the  use  of  pilocarpine  in  diph- 
tlieria,and  his  statistics  are  tavorable  to  its  administration 
in  this  disease.  As  T  have  already  statetl,  opinions  vary 
greatly.  Whilst  Demme  and  others  quoted  favor,  many 
are  opposed  to  its  employment  in  this  disease;  but  those 
who  uphold  its  use  do  not  agree  with  Quttmann  that  it 
is  a  specific  by  the  effect  of  the  grcatly-incriased  flow  of 
the  mucus  and  saliva  detaching  the  false  membrane. 
They  admit  that  the  injections  are  frequently  followed 
by  nausea  atid  vomiting,  but  they  avoid  the  ill  eflfect  of 
this  on  the  circulation  by  administering  an  ounce  or  two 
of  brandy,  the  more  especially  to  prevent  failure  of  the 
heart.  Professor  Lashkewich,  of  liussia,  treated  ten  cases 
of  diphtheria;  following  strictly  Guttmann's  plan,  ho  gave 
pilocarpine,  and  all  the  cases  died.*  Again,  T)r.  AVar- 
schauerf  had  under  treatment  a  number  of  very  severe 
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casee,  and  all  recovered. 


As  80  much  deprc*S8ion  attends 
the  acrion  of  pilocarpine,  Dr.  Warschauer  advises  the 
coincident  administration  of  stimulants. 

We  find  that  American  opinion  \a  equally  discordant 
with  European.  There  are  those  who  commend  the  rem- 
edy; there  arc  others  who  condemn  it  just  aa  strenuously. 
One  of  our  best  authorities — Professor  Al)ram  Jacobi,* 
of  New  York — finds  j^iloc^rpine  practically  valueless  in 
the  treatment  of  diphtheria,  and  not  without  danger.  He 
therefore  adviscB  against  its  use,  except  when  the  false 
membrane  is  limited  to  inaccessible  parts,  and  when  in  the 
hands  of  phybicians  acquainted  with  its  powers  and  its 
lethal  activity.  Some  practitioners  in  this  country  were 
at  first  quite  enthusiastic  over  Uie  new  diphtheria  cure,  but 
their  zeal  cooled  when  the  remedy  proved  uncertain.  I)r. 
A.  Ady  t  had  four  severe  cases,  but  all  of  them  got  well ; 
Dr.  Townsend  J  reported  a  group  of  seventeen  cases,  five 
of  which  were  malignant,  and  only  one  died,— that  one 
belongiDg  to  the  malignant  class.  Dr.  J.  Gerard  §  reported 
a  hopeless  case,  m  ardculo  mortiSy  which  improved  immedi- 
ately on  administering  pilocarpine,  and  quickly  recovered. 
Dr.  E.  C.  Wendt  published  an  accooat  of  three  severe 
ca^ea  that  got  well  on  the  pilocarpine  treatment  Professor 
Prentiss  also  had  a  recovery,  under  the  same  remedy,  of  a 
most  severe  case.  1|  Dr.  W,  N.  AmesTf  had  similar  expe- 
rience in  a  single  example  of  the  same  kind. 

It  is  useleaa  to  multiply  examples.  When  the  first  experi- 
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cnce  with  the  new  remedy  came  ont,  there  was  mucli  ex- 
pect4»tion  of  the  ht-netit  to  be  derived  from  it;  Imttlie  high 
hopes  gradually  fell  off  into  the  ordinary  state  of  variatiou 
in  profe88ioual  opinion,  and  while  some  looked  for  fuilhcr 
advances  in  the  treatment  (the  optimists),  the  pessimists 
congratulntcd  themselves  on  that  conservatism  which  re- 
fused to  he  hasty  in  forming  an  opinion  as  well  as  in  apply- 
ing it  to  practical  affairs. 

Wlaeu  the  mouth  and  pharynx  are  persistently  too  dry 
and  tlie  Haliva  deiicient  in  the  proper  constituents,  pilocar- 
pine affords  relief  by  acting  on  the  salivary  apparatus^ 
increasing  its  functional  powers. 

The  parotid  gland,  a  member  of  the  same  aystem,  is 
acted  on  in  a  similar  manner.  For  this  reason  it  has  been 
employed  in  the  disease  known  popularly  as  mumpSf — a 
specific  inflammation  of  the  parotid  gland, — and  in  the 
metastatio  inflammation  of  the  testis  in  the  male,  which 
is  quite  common,  and  of  the  mamma  in  the  female,  which 
ifl  uncommon.  A  few  injections  of  the  ^oi&  grwn,  as  a 
rule,  fluflice. 

Cough  mamtaintd  by  habit  and  various  forms  of  spasmodic 
cough,  as  already  mentioned,  are  relieved  by  pilocarpine; 
sometimes  cured  by  a  single  injection.  Other  neuroses  of 
the  respiratory  tract  are  helped  by  the  giving  of  this  agent, 
provided  tliey  are  not  paralytic  in  form. 

Pilocarjiine  is  eflcetive  in  some  diseases  of  the  skin, — 
diseases  of  the  dry  and  scaly  variet>% — and  favorable  re- 
ports Lave  been  made  regarding  ita  curative  powers  \n  fetid 
stccatifip  of  the  feet.  Thus  Dr,  Armaingaud  finds  that  by 
local  injections,  from  six  to  eight  in  number,  the  character 
of  the  fetor  is  changed,  its  proiionnced  foulness  is  so  modi- 
fied as  to  be  borne  without  disgust,  and  after  a  few  more 
doses  tlie  disagreeable  disorder  is  wholly  ended.     There 
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has  not  been,  as  yet,  sufficient  time  to  ascertain  whether  the 
cures  have  been  permanent,  yet  Dr,  Armaiugaud  reports 
additional  cases  in  which  this  treatment  was  entirely  suc- 
ceasful.  The  probabilities  are  tbat  at  least  assuagement 
of  the  fetjd  sweat  lias  been  eftcctcd,  and  doubtlesa  a  cer- 
tain number  of  them  have  lieen  cured.  To  cure  sweating 
by  the  exhibition  of  a  remedy  that  causefi  sweating  may 
have  a  singular  sound  in  this  place,  and  may  prove  a  shock 
to  some  of  the  weaker  brethren,  but  no  bomo?opathy  is  con- 
cealed  under  the  fact :  it  is  simply  a  process  of  antagonism 
between  the  two  forces, — between  the  morbid  action  on 
the  one  hand  and  the  influence  of  the  remedy  on  the 
other. 

In  unilateral  sweating  of  tike  head  and  face,  of  the  fside^  and 
of  single  wembcrs  pilocarpine  has  proved  very  useful,  even 
coratiTe,  in  some  of  them.  It  is  necessary,  however,  to 
remember  that  the  attacks  of  sweating  may  be  due  to  re- 
flex causes,  one  of  UiC  most  frequent  of  which  is  disorder 
of  the  stomachal  or  intestinal  digestion.  Again,  sweating 
of  one-half  of  Iho  liead  and  face  is  often  caused  by  aneu- 
rism witbin  the  thoracic  cavity,  or  other  tumor,  prcBsiug 
on  the  branches  of  the  syinpathelic  giinglia  and  some  of - 
those  belonging  to  the  nervous  system  of  animal  life. 
Under  such  conditions  no  remedy  could  act  more  than 
temporarily  and  very  imperfectly  on  the  sympathetic 
system  unless  procuring  the  removal  of  the  tumor,  so  that 
the  prcasnre  should  ceaae.  Having  an  effect  on  the  same 
tissue,  the  morbid  influence  and  the  remedial  influence 
come  into  a  position  of  antai^onism,  and  one  or  the  otbcr 
must  yield :  in  thi»  case  the  morbid  influence  yields,  and 
the  status  quo  is  restored. 

Cases  showing  the  power  possessed  by  pilocarpine  to 
break  up  the  morbid  complex  of  ague  have  been  published 


BYPODERMATW  MEDICATION, 

fix)m  time  to  time.  T  have  had  some  personal  experiences 
of  the  same,  whit-h  1  will  presently  narrate.  Has  pilocar- 
pine any  germicide  eftect  in  respect  to  Lavareu's  parasite? 
It  is  to  be  remembered  that  antiseptic  agenU  vary  greatly 
in  their  power  to  destroy  or  inhibit  micro-organisms,  and 
it  is  probable  that  piluuirpine  has  no  action  upon  the  mi- 
crobe of  intermittent  fever,  but  it  exerts  a  powerful  action 
on  the  physiological  functions  of  tlie  skin  and  kidneys. 
Dr.  Griswold,*  Interne  of  Bellevne  Hospital,  was  the  first 
to  make  observations  upon  the  efleeta  of  this  agent  on  the 
morbid  process  by  substituting  a  sweating  stage  for  the 
chill  and  Jever.  For  this  purpose  it  should  be  adminis- 
torcd  when  the  chill  is  about  to  como  on.  It  was  soon 
found  that  an  acute  intermittent  w^as  merely  modified  in 
appearance  during  the  action  of  the  pilocarpine,  and  its 
Bubsequont  behavior  was  not  changed  from  the  original 
type,  and  required  tlie  usual  treatment  to  stop  permanently. 
It  is  true,  as  already  remarked,  that  the  treatment  by  qui- 
nine is  made  more  prompt  and  thorough ;  but  pilocarpine, 
of  itself,  is  not  sufficient 

Of  those  who  have  made  trial  of  pilocarpine  I  find  that 
the  last  statement  is  generally,  if  not  universally,  accepted. 
In  chronic  malarial  poisomitg  it  is  probable,  on  the  other  hand, 
that  pilocarpine  has  more  sustained  power  and  more  de- 
cided curative  eflfects.  It  m  probable — almost  certain — that 
future  developments  will  be  in  favor  of  tJiis  view.  In  a 
very  severe  and  protracted  case  of  the  chronic  form  coming 
under  my  care  recently,  the  effects  of  the  remedy  on  the 
cold  stage  were  immediate :  the  skin  became  warm  gener- 
ally, the  face  flushed,  and  some  temporary  headache  fol- 
lowed; but  in  a  short  time  the  sweat  ponred  out,  and  the 
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•fretting  stmge  was  Urna  fltabatstutcl  for  the  chill  and  fever. 
It  was  condiid«d  that  if  thi?  were  the  case  each  intermit-, 
tent  cnahl  be  pupprcsscfl  p^rnxuineoUy.  This  fortunate 
salt  was  not  jti&tified  by  further  obeervatioiM ;  hut  although 
the  cure  was  not  efit-cted«  it  was  certainly  true  that  the 
force  of  the  dieeaee  was  broken,  and  a  recovery  waa  for 
more  easy  to  accoropli^h.  These  remarks  are  to  tlie  pur- 
p<»rt,  therefore,  that  at  first  the  resulte  of  the  use  of  pilo- 
carpine were  restricted  to  the  abolition  of  the  chill  and 
ferer  stages,  and  the  merging  of  the  morbid  process  into 
a  mere  sweating  stage  or  process. 

The  fir^t  and  mo^  important  use  of  pilocarpine^  soon 
after  its  introduction  into  professional  notice  by  ProfusaoK 
Gublt.T,  waa  in  the  treatment  of  anasarca  from  albumina 
esfiecially  as  this  occurs  towards  the  end  of  pregnancy,  with^ 
the  alarming  convulsions.  The  great  value  of  the  new 
medicament,  in  causing  excretion  of  the  materials  which 
should  be  eliminated  by  the  kidneys,  was  tlic  fact  which 
meet  visibly  affected  the  medic;il  profession.  Its  utility  in 
albumtniiria  waa  a  consfiicuous  fact  If  a  dose  of  |  of  a 
grain  were  given  hypoderraatically,  the  enormous  output 
of  saliva  and  sweat  gave  great  relief,  and  when  repented 
often  efl4i(!t4Kl  curM.  Convulaims  due  to  unemia  or  uri- 
nary retention,  Kuch  distention  of  the  pleural  and  peritoneal 
cavitiea  as  will  interfere  with  the  proper  movements  of  the 
Inngs,  and  the  Hpasmoilic  difficulty  of  breathing  known  as 
renal  asthma  are  conditions  that  pilocari>ine  can  remove  by 
the  stimulating  effect  it  has  on  certain  organs  of  excretion. 
The  sweat,  when  nrinary  retention  or  suppression  occur, 
contains  the  solid  matters  whi<h  the  kidneys  should  have 
excreted,  and  hence  the  action  of  the  skin  U  supplementary 
to  that  of  the  kidney.  Tttcso  facbi  form  the  basis  of  tho  i 
therapeutical  diagnosis  in  acute  and  chronic  albumitmria. 
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The  remarkablo  efft'cte  of  pilocarjiine  in  acuto  albunii- 
nana  were  early  shown  when  tlie  first  trials  of  the  agent 
weru  made.  Thus  Mr.  Marshall*  gives  an  account  of  a  I 
case  of  general  unoaarca,  with  enormous  swelling  of  tho 
limbs,  abdomen,  and  extreme  difficulty  of  breathing,  which 
he  relieved  by  J-gi-ain  doses  of  pilocarpine,  and  cured  in  a 
few  weelcs  by  continued  use  of  the  same,  and  without  any 
other  medication  that  could  especially  influence  the  result. 
After  two  weeks  of  tho  injectionft  J  of  u  grain  was  found 
to  be  sufficient,  two  a  day  in  number ;  and,  finally,  when 
a  cure  could  be  forcecen,  tlic  administration  was  reduced 
to  alternate}  days  only. 

Very  many  instances  of  tho  successful  use  of  pilocarpine 
were  shown  in  those  cases  of  alburaiiniria  that  were  more 
or  less  advanced  in  pregnancy.  An  important  distinction 
must  be  made  between  those  cases  of  pregnancy  in  which 
the  disease  occurs  in  the  early  and  those  in  the  later 
months.  "When  albuminuria  appears  during  the  first' 
three  months  of  pregnancy,  tlie  efteut  for  ill  is  far  greater, 
as  respects  the  fiTtus,  than  the  same  condition  much  later 
on;  but  as  respects  the  mother,  it  must  bo  ad:nitted  that 
the  influence  of  that  state  of  the  system  is  more  hurtful 
when  near  tho  end  of  pregnancy,  for  the  renal  and  mental 
B)Tnptom8  in  the  latter  months  are  more  certainly  depend- 
ent on  structural  changes.  A  question  much  discussed 
now  is  the  cflcet  of  pilocarpine  on  the  uterine  contractions. 
It  is  maintained  by  many  that  it  has  the  power  to  initiate 
them,  and  by  others  that  it  can  only  promote  uterine  action 
after  it  has  been  established.  The  former  is  held  by  a 
minority  only,  and  can,  I  think,  be  readily  enough  do- 
monsti'ated  incorrect     There  can  be  no  doubt  that,  by 


•  Tlio  London  LiutcPt,  Docouiber  22,  1886. 
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reason  of  its  power  to  increase  the  contractile  efTortii  of 
the  organic  muscular  fibre, — the  uterus  fully  developed 
and  ite  contractile  energy  distinctly  acting,  even  if  not 
very  strongly, — pilocarpine  can  increase  the  contractiona 
of  the  womb  musclos  and  thus  produce  iLe  ahorlifacient 
power.  In  giving  pilocarpine^  tlien,  it  is  necoa^ary  to  bear 
thiB  feet  in  mind.  Aliscarriagea  have  occurred  under  its 
use,  but  they  were  not  nooetiBarily  due  to  the  pilocarpine, 
for  other  conditions  may  have  existed  that  wert*  sufficient  to 
bring  about  the  same  result.  Wbcn  the  woman  is  in  such 
a  state  that  a  miscarriage  may  be  looked  for,  it  is  noccesary 
to  exercise  great  care  in  using  pilocarpine.  With  this  ex- 
ception, and  another  to  be  mentioned  further  on,  there  ia 
no  doubt  of  tlie  good,  even  admirable,  effects  of  pilocar- 
pine. To  use  the  agent  when  the  action  of  the  heart 
is  weak  from  a  morbid  state  within,  or  when  it  is  ob- 
etracted  by  some  mechanical  cause  from  without,  is  bad 
practice. 

Several  instances  have  been  reported  in  which  death 
ensued  from  obstruction  of  the  trachea  by  u  (Quantity  of 
tenacious  mucus  suddenly  poured  out,  and  coincident  with 
a  great  flow  of  sweat  and  saliva.  If  the  patient  should  be 
unconscious  from  any  cause,  tliere  must  be  great  danger 
of  asphyxiation  under  these  circumstances.  One  is  said 
to  have  perished  and  two  others  were  reported  as  in  great 
danger,  but  survived,  the  conditions  above  described  being 
present  in  all.  Sanger  reports  three  cases,  two  of  whom 
died  from  the  asphyxiation  and  one  only  recovered. 

There  can  be  no  question  as  to  the  value  of  this  remedy 
in  eclampsia^  especially  in  those  cases  complicated  witli 
albuminuria.  The  usual  doses  in  the  treatTnent  of  such 
coses  is  1  to  2  centigrammes  (|  to  ^  of  a  grain). 

In  the  case  of  polytcriaj  the  evidence  of  the  good  effecta 
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of  pilocarpine  is  clear.  That  form  of  tho  disease  known 
SB  diabeks  inftipitlHS  is  the  form  in  which  it  is  more  especially 
useful.  By  increasing  the  action  of  the  skin  the  morbid 
flow  hy  the  kidneys  is  antagonized. 

In  tiiu!)etcB  of  the  saccharine  variety, — diaheUs  TneWtus, — 
and  the  mild  form  of  the  same,  whioh  is  now  spoken  of 
an  glycosuria,  pilocAqiine  has  good  effects,  although  not 
curative.  It  lessens  tlie  amount  of  urea  and  sugar  and 
improves  the  general  condition.  If  it  is  asked,  How  can 
a  remedy  wliich  acts  as  a  diuretic  under  some  circumstances 
afford  relii^r  to  a  malady  sigtudized  l»y  an  excessive  flow  of 
uxinary  water?  it  can  bo  answered  that  an  antugonistie 
action  is  quite  evident  between  the  forces, — medicament 
and  tho  kidneys;  one  or  the  other  must  yield.  In  this 
case  tlio  amount  of  water  and  solids  is  Icssenedi  and  hence 
the  morbid  proci-ss  yields. 

There  are  no  cases  of  true  diabetes  that  have  been  really 
cured,  although  much  amelioration  has  taken  place  in 
many  by  the  reduction  in  the  amount  of  sugar  and  urea 
present  in  tlio  urine  before  the  administration  of  tlie  rem- 
edy. It  is  in  polyuria,  however,  rather  than  in  diabetes 
insipidtdy  that  the  most  decided  effects  are  produced. 
Numerous  cures  have  been  effected  by  it.  At  the  same 
time,  it  is  important  to  differentiate  between  those  having 
their  origin  in  some  disease  of  tlie  cerebellum  or  medulla 
oblongata,  those  arising  from  syphilitic  lesions,  and  those 
duo  to  obscure  affections  of  the  organs  of  nutrition.  The 
more  nearly  they  conform  to  the  type  of  syphilitic  affec- 
tions the  more  rewlily  are  they  cured.  If  bo,  a  combina- 
tion of  agents — pilocarpine,  regulation  of  the  diet,  and 
exercise — are  the  fittest  for  this  purpose. 

Pilocarpine  has  been  used  successfully  in  the  treatment 
of  certain  convulsive  disorders.     Those  are  represented 
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by  hydropiiobia,  tetanus,  hidtrionic  spasm,  writer's  cramp, 
wliooping-eough,  et^. 

It  was  alleged  a  few  years  ago  that  pilocarpine  had  a 
diatinct  curative  power  in  hydrophobia.  Some  of  these 
"  cures"  have  been  reported  ;  but  no  one  can  examine  the 
details  witliout  feeling  a  sense  of  insecurity  and  the  fallacy ' 
underlying  all  the  reports.  There  is,  iirst,  the  caso  of 
Denis  Dumont,  which  was  being  treated  by  bromide 
codeine,  and  chloral  without  any  sj'mptoms  of  improve-l 
meut;  but  when  pilocarpine  was  administered  the  result 
was  that  an  immediate  change  for  the  better  occurred, 
and  one  dose  three  times  a  day  by  subcutaneous  injection 
speedily  effected  a  cure.  On  the  other  hand,  by  a  careful 
investigation  of  the  disease  on  the  smaller  animal;*,  M, 
Noeard*  demonstrated  its  entire  ineiEciency,  and  proved 
that  it  is  neither  prophylactic  nor  curative,  nor  docs  it 
have  a  sedative  effect,  although  it  is  said  of  several  cases 
unsncccasfiiHy  treated  by  it^  that  soon  after  receiving  the 
first  injection  there  was  iromcdiatx-'ly  induced  &u  apparent 
state  of  relief,  but  which  was  of  brief  duration.  The  very 
few  successes  are  much  more  than  counterbalanced  by  tlio 
reverses ;  for,  whether  tried  in  warm-blooded  animals  or 
in  man,  the  same  result  is  observed, — the  eases  of  hydro- 
phobia prove  fatal  whether  pilocarpine  is  given  or  not, 
and»  as  it  appears,  in  the  usual  mauncr  of  this  disease. 

In  poisonijig  by  atropine  and  the  other  members  of  the 
mydriatic  group,  pilocarpine  Is  an  antidote  tliat  acta  by 
inrtue  of  its  physioloi^cal  antagonism,  exactly  tilting  in, 
as  it  were,  the  depressions  of  the  one  to  the  elevations  of 
the  otlier, — waves  meeting  in  opposite  phases,  ami  one 
neutralizing  the  cftects  of  the  other,  so  that  calm  results. 


■  Jonmal  de  Th6t*poutique,  October  10,  1882,  tome  ix.  p.  721 
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This  takes  place  by  virtue  of  tlxe  pliyniciil  law :  "  to  every 
action  thcTo  ia  an  exact  and  equal  reaction." 

I  have  already,  in  another  part  of  this  work,  discussed 
the  question  of  the  antagonism  of  pilocarpine  and  atropine, 
and  need  not,  therefore,  go  over  tJie  subject  hero. 

The  same  principles  govern  the  treatment  of  poisoning 
by  the  otlier  membors  of  the  group, — hyoscyamine,  du- 
boisinc,  daturine,  hyoscine,  etc. 

As  regards  poisoning  by  pilocarpine,  we  liave  to  note 
that  severe  symptoms  occur  without  a  lethal  action  en- 
suing. In  moat  cases  the  unpleasant  symptonie  connected 
with  heart-failure  ensue.  There  are  profuse  sweating 
and  salivation,  with  pallor,  small,  contracted  pupil,  the 
heart's  action  feeble,  the  mind  clear  but  inactive.  The 
exhibition  of  ammonia,  but  especially  of  atropine,  affords 
prompt  relief  in  every  direction.  I  can  speak  of  the 
action  of  atropine  from  the  point  of  view  of  my  own 
bodily  experiences,  having,  when  pilocarpine  first  came 
out,  taken  a  dose  to  insure  the  accuracy  of  my  own  con- 
ception of  its  physiological  powers.  The  fflfcct  of  J  of  aJ 
grain  having  roacht^d  its  maximum,  T  then  injected  the  yjir 
of  a  grain  of  atropine,  with  an  immediate  and  most  gratify- 
ing result.  Within  one  minute  the  wretchedness  experi- 
enced from  tlie  pilocarpine  was  disappearing,  the  coldness 
and  dampness  of  the  whole  surface  was  replaced  by  a 
genial  glow  due  to  the  quickened  action  of  the  surface 
capillaries,  the  saliva,  which  had  just  then  been  pouring 
out,  stopped,  the  mouth  becoming  rather  dry,  and  the 
heart,  whicii  had  been  Ijeating  slowly  and  feebly,  quickly 
returned  to  its  habitual  pace  both  as  to  time  and  as  to 
force  and  volume.  The  subjective  sensations  of  the  inner 
consciousness,  which  had  been  miserable,  gloomy,  and 
depressed,  were  replaced  by  good  humor,  even  gayety  of 
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diBpoaition.  It  wna  a  most  pleasing  experience, — tliat  is, 
the  sudden  exchange  from  a  gloomy  mind  to  a  natural 
state  of  feeling  and  being.  In  fact,  there  \s  no  example 
of  antagoniBm  between  two  remedies  bo  complete  aa  this; 
not  one  in  which  tlio  excessive  action  in  one  direction  ia 
just  compeneatcd  for  in  the  lessened  action  of  its  oppo- 
site. 

The  treatment  of  toxic  symptoms  caused  by  pilocarpine 
consists  in  the  use  of  atropine  in  the  proportion  of  the 
1-Jt  of  a  grain  to  |  of  a  grain  of  pilocarpine,  together  with 
BUL'h  etimulanta  as  chloral,  whiskey  or  brandy,  ammonia, 
and  injections  of  ether.  If  rightly  adjusted  in  respect  to 
time  and  quantity,  the  admlnistratiou  of  atropine  id  of 
itself  auffident 


2.  AgmU  Promoting  Natritum, 

FERKUM:   IRON. 

F«mun  IMalyeatum.     \Diaiyted  hrm,] 
FerrI  Tartraa.     f  Tartrate  of  /row,] 
Perrl  Oitraa.     [  CHratf  nf  Irott.] 

FerrI  Oitraa  Ainxnoiiiatua.     [Ammonuf  Citrate  of  b-otu] 
Liquor  Farri  Peptonatis,  DIalysatL     [P^tonated  Solution  of 
Iron,  IHalyz^i.] 
Liquor  Ferri  Album  fnati.     [Solution  of  AWuminaie  of  Iron.] 

These  preparations  have  been  utilixed  by  various  eUni- 
cians,  and  are  therefore  urged  by  tliem  aa  suitable  for 
hypodermatic  uhc.  The  first  to  use  iron  subcutaaeoualy 
waa  Professor  J.  M.  Da  Costa,  M.D.,  of  this  city,  8ome 
obscure  references  have  been  made  to  Continental  authori- 
ties said  to  have  anticipated  Da  Coeta  in  this  practice,  and 
A  10* 
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by  this  means  a  questiou  of  priority  may  be  brought  for- 
ward. It  U  more  important,  however,  to  determine  a 
principle.  It  is  of  comparatively  little  consequence  who 
waa  the  originator  of  this  practice,  but  the  merit  belongs 
to  Da  Costa  of  liaving  prcseiiti'd  this  subject  in  u  tangible 
form,  and  of  having  familiarized  the  profession  with  it, 
explained  its  nature,  and  di;monHtratod  its  limits.  lu  a 
communication  recently  liad  with  Dr.  Da  Costa  he  in- 
forms me  that  he  has  been  disappointed  in  the  use  of  the 
dialyzed  iron,  because  of  its  inferior  quality  and  tlie  pres- 
ence in  it  of  the  chloride  of  iron,  but  he  still  maintains 
the  superiority  of  iiypodermatic  injections  of  iron  to  the 
stomachal  administration,  when  the  conditions  are  urgent 
There  should  not  be  a  hard  and  fast  rule  regarding  the 
salt  of  iron  used  ibr  hypodermatic  injections,  for  some- 
times the  mildest  chalybe^ite  may  cause  not  a  little  irrita- 
tion, while  the  toxic  combinations  of  iron  may  be  used 
freely  without  distress.  The  list  of  iron  preparations  con- 
tains combinutiona  with  vegetable  acids,  which  were  con- 
trived to  obviate  the  tendency  to  irritate  the  tissues  which 
the  combinations  with  the  mineral  acids  are  more  apt  to 
do.  The  views  of  physicians  are  as  varied  as  tlie  prepa- 
rations are  numerous.  Kutho*  always  made  use  of  the 
albuminate  of  iron.  Neuss,t  who  made  an  experimental 
study  of  this  subject,  concluded  that  the  phosphate  of  iron 
with  citrate  of  soda  was  the  best,  Losio,}:  the  It^ilian  ob- 
server, always  made  use  of  the  ammonio-citrate,  but  he 
regarded  the  lactate  as  next  in  value.  On  the  other  hand, 
Eulenberg  held  that  the  lactate  is  specially  objectionable 


*  Kuthe,  Virchow  und  Hirscii,  Jahrcsberichl  fur  1887,  p.  888. 
t  Neusa,  ibid.,  1881,  p.  302. 
}Lo3to,  ibid.,  1887,  p.  388. 
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t>ecau8e  it  caoBes  lasting  induratioiia  and  frequently  sup- 
pn  ration. 

In  an  elaborate  study  of  this  subject,  Hirsehfeld*  cornea 
to  the  following  conclusions: 

(1)  The  subcutaneous  injections  of  iron  are  painful. 

(2)  The  injections  of  iron  are  not  efficacious. 

(3)  This  method  is  rather  difficult  of  execution  in  private 
practice. 

(4)  Actually  there  does  not  exist  a  single  preparation 
that  realizes  all  the  desirable  conditions  necessary  in  this 
mode  of  treatment 

Phtsiolooical  Actions  and  Therapy. — The  efFccta  of 
iron,  as  studied  from  the  clinical  stand-point,  are  referred 
to  its  power  over  the  process  of  assimilation  and  to  its  in- 
fluence over  the  composition  and  oxidizing  power  of  the 
bloody  which  it  is  supposed  to  improve.  The  action  of 
iron  lA  favorable  only  under  two  couditiona:  in  improving 
the  process  of  construction  of  tissue,  when  the  desire  for 
food  and  its  assimilation  are  increased.  According  to 
Brown-S6quard,  iron  can  act  only  by  promoting  the  pri- 
mary assimilation  by  increasing  the  appetite  and  the  func- 
tion of  digestion.  Foods,  as  is  now  well  known,  contain 
sufficient  iron  for  the  nutrition  of  tlie  red-blood  globules. 
If  iron  at  the  same  time  supplies  a  need  of  the  red-blood 
globules  and  promotes  oxidation,  its  position  aa  a  remedy 
must  be  higher  even  than  it  has  hitherto  occupied. 

From  what  point  soever  the  iron  is  introduced  into  the 
system  of  man,  it  enacts  the  r6U  of  an  agent  promoting 
the  constructive  tissue  metamorphosis  by  the  effect  it  has 
on  the  primary  assimilation,  and  in  this  way  it  rmses  the 
general  tone  and  vigor  of  the  organism. 


*  Uinclifeld,  BuL  O^aAntl  da  Thinpeutique,  1880,  p.  8C. 
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The  eliminatiou  of  iroa  tiikes  place  in  piirt  through  the 
kidneys,  in  largo  part  by  the  iivcr  and  intestines.  Jacobi,* 
in  a  Bcriea  of  experiinenta  to  aseertniu  th»  rate  of  elimina- 
tion of  iron,  found  that  when  injected  beneath  the  skin 
iron  could  be  detected  during  the  first  day  in  the  urine. 
Elimination  i^oes  on  for  about  three  days,  but  it  leauens  in 
amount  ])roportionately  as  time  pasaea.  As  ia  the  case  with 
the  metals  in  general,  no  doubt  iron  is  strained  out  of  the 
blood,  80  to  speak,  by  tlie  liver,  which  seems  to  have  the 
property  of  retiiiiiing  the  mctjilrf  in  its  own  structure.  As 
the  continued  a<ldilion  of  iron  to  tlie  blood  would  have  the 
injurious  eSecta  of  iron  medicinally  administered  for  too 
long  a  time,  it  may  be  a  function  of  the  liver  to  prevent  too 
great  an  increase  of  this  metal  in  the  blood.  This  fact  is 
ccrtxinly  true  of  the  other  and  more  deleterious  metids, 
Buch  as  arsenic,  antimony,  gold,  silver,  etc.  (Glaeveck). 
When  iron  is  injected  directly  into  a  vein ,  the  route  through 
the  liver  is  not  included  in  the  circuit;  hence  to  this  tha 
difterence  in  the  result  may  be  due. 

Morif  reports  three  cases  of  extreme  anmmia  occurring 
in  pregnant  women,  for  whom  ho  prescribed  citrate  of 
iron,  injecting  each  time  a  syringeful  of  a  one-per-cent 
solution.  In  two  weeks,  it  is  said,  a  cure  wjia  practically 
effected  in  one,  one  is  reported  as  recovering,  and  the  tliird 
as  somewhat  benefited.  NussbaumJ  finds  that  in  cklorom 
there  is  little  difference  in  the  result  whether  the  iron  be 
given  subcutaneously  or  by  the  stomach,  but  the  former 
mode  of  administration  secures  more  prompt  and  lasting 
curative  effects.  He  holds,  further,  that  the  iron  adminis- 
tered enters  into  the  formation  of  the  red-blood  globules, 

•  Schmidt's  Jahrbuchep,  1887,  Bund  ecxv.  p.  20. 
t  The  New  York  Medical  Record,  July  24,  1886. 
i  Therap.  Monauhefte,  October,  18S7t  P-  ^^^- 
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and  Uiat  it  docs  not  merely  increase  the  activity  of  the 
assimilatire  iiinctioua. 

In  anffimia,  Da  Costa  had  excellent  results  from  the  in- 
jection of  dialyzod  iron.  lie  administered  15  minims  of 
thi^  preparation  daily,  and  the  rapid  improvement  was  de- 
monstrated by  the  increase  of  the  hseraoglobin,  as  well  aa 
in  a  rise  in  the  general  nutrition  and  in  the  vigor  of  the 
body. 

What  opinion  soever  we  may  form  in  regard  to  the 
mode  of  action  of  iron,  it  remains  that  in  ancctnia  and 
cbltJTosis  it  is,  next  to  arsonic,  the  most  important  remedy. 
It  raises  the  globular  richness  of  the  blood  to  the  normal 
standard,  and  by  the  hypodermatic  way  more  quickly  than 
by  the  stomach,  and  especially  also  when  the  stomach  and 
intestinal  canal  cease  to  assimilate  iron. 

To  that  albuminous  material  with  which  iron  is  assc 
ciatcd  in  the  economy  Bunge*  has  given  the  name  h(Bmar 
togerty  and  to  this  compound  he  ascribes  the  property  of 
assimilating  iron,  maintaining  that  this  constituent  of  the 
bloo<l  is  not  derived  from  inorganic  salts,  but  is  supplied 
to  the  blood-globules  by  an  inorganic  compound  contained 
in  plants  and  foods.  If  these  observations  are  correct,  it 
must  be  admitted  that  the  best  preparation  of  iron  for 
OHCcmia  and  ehhrosis  is  the  albuminate,  and  tins  prepara- 
tion is  better  suited  for  hypodermatic  use  than  the  inor- 
ganic salts. 

Sometimes,  for  a  state  of  depression  coming  on  suddenly 
and  requiring  the  use  of  stimulants,  the  tincture  of  the 
chloride  of  iron  is  given  subcutaneously;  but  it  is  not 
good  practice,  for  there  arc  other  agents  used  in  this  way 
for  more  effective. 


*  BuDge,  The  London  Medical  Record,  JanuMxj  15,  18S0. 
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ARSKNIUM:   ARSENIC. 

Aolduxn  Araenioeum.     [Arseniota  Aeid.] 
Acidum  AraezUoum.     [Arsenic  Add,] 

Preparations. — Liquor  Potasaii  Avsemiis.  [FowUr^s  So- 
lution."] 

Liquor  Sodii  Arseniatis.     [Pearson^s  Solution.'] 

Actions  and  Uses  of  Aksknic. — The  preparation  known 
88  Fowlor'a  solution,  wliicli  liaa  been  almost  wholly  used  in 
niakinij  hypodermatic  injections  of  arsenic,  is  an  areenite, 
while  the  combinatiou  of  eudium  with  arsenic  acid  is  an 
arseniatc.  The  hitter  is  much  we^iker,  because  containing 
a  greater  proportion  of  oxygen. 

There  is  but  one  objection  to  the  liquor  potassii  arsenitis : 
the  tincture  of  laventlcr  is  an  ingredient  inserted  to  give 
Bome  odor  and  color  to  the  solution.  This  is  objected  to  be- 
cause it  is  irritating  to  the  tissues  and  causes  considerable 
puiu  at  the  time  it  is  injected  beneath  the  skin. 

The  liquor  sodii  lu'scniatis  (Pearson's  solution)  is  a  com- 
pound vn\h.  an  alkaline  base,  and  an  ic  acid;  the  difference 
in  quality  is  due  to  the  fact  that  more  oxygen  is  contuined 
in  it,  in  consequence  of  which  there  is  less  arsenic.  It 
must  be  ^ven  in  larger  dosc^, — aliout  one-fourth  more. 

The  following  formulse  can  be  nsed  tor  hypodermatic 

injections : 

fi  Liq.  pot&»di  AnenitU,  Jf. 
Sig.— Ii^joctfn^monolulhroottmes&dnj  from  five  (6)  to  twenty  (20)  drop*. 

B  Liq.  eodii  arseniatis,  ^\. 
Big. — Inject  from  ono  to  t]ir««  times  a  day  from  tea  (10]  toUiirty  (30]  dropi. 

If  Fowler's  solution  is  to  be  used,  the  tincture  of  laven- 
der should  be  omitted  for  the  reasons  above  mentioned,  aa 
it  does  not  contribute  to  the  therapeutical  actions. 
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The  powers  of  arsenic,  in  ita  relations  to  physiolog^ical 
action  and  therapy,  are  little  different  whetlior  given  by  tho 
stomach  or  injected  beneath  the  skin.  13y  the  latter  method 
the  medicament  passes  into  the  blood  more  quiokly,  and 
accordingly  the  results  of  its  action  are  sooner  achieved. 

The  pet'nliar  characteristicB  of  arsenical  action  are  ex- 
hibited when  thrown  under  the  skin,  as,  for  example,  the 
naupea  and  vomiting,  the  diarriiosa,  the  puffiness  of  the 
eyelids,  the  breathlessnees  on  makitig  any  exertion,  and  the 
swelling  of  tho  anldcs.  It  is  by  these  eigns  that  the  toxic 
effects  should  he  recognized,  especially  when  large  doaea 
have  been  taken  for  some  time.  The  later  manifestations 
of  the  arsenical  action,  such  as  altered  locomotion,  ncuritia 
with  neuralgic  affections,  paresis, — atlerwarda  paral^'sis, 
etc.,  come  on, — sometimes  appear  quite  insidiously  after 
the  appearance  of  the  morbid  eomplexus  almost  too  in- 
definite to  bo  recognized.  When  tho  maximum  doses  are 
taken,  close  attention  should  l>e  given  to  tho  ordinary 
symptoms  of  arsenical  poisoning,  that  it  may  be  early 
recognized. 

Such  neuroses  as  chorea,  neuralgia^  and  epiUpst/  havo 
been  euccessfully  treated  by  arsenic  hypo<lermatically 
administered. 

The  6rst  person  to  make  use  of  arsenic  hypodermatically  ^ 
was  Dr.  C.  B.  Radi-liffe,  and  the  firritannouneyment  madebyl 
him  appeared  in  the  **  System  of  Medicine"*  edited  by  Dr. 
Beynolds,  of  London.  "  This  patient  had  suBered  from  a 
distressing  choreal  affection  of  certain  muscles  of  the  neck, 
by  which  the  head  was  kept  continually  bobbing  and  turn- 
ing. Various  modes  of  treatment  had  been  tried  without 
the  least  benefit  ,  .  .  The  idea  of  injecting  arsenic  hypo- 


*  STitam  of  Medicine,  voL  i.  p.  712,  et  m^. 
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'dermatically  ocourrefl  to  me  on  the  12th  of  Jammrv,  1866, 
and  was  carried  out  the  same  day.  Fowler's  solution  was 
chosen,  and  the  part  selected  was  the  moat  tender  point 
over  the  contractiiia;  muscles.  Commencing  with  8  min- 
itnfl,  the  quantity  injected  was  finally  raised  to  14  minims. 
Before  the  fourth  injection  was  practised,  a  marked  change 
for  the  better  had  taken  place ;  before  the  eighth,  the  cho- 
real  movements  were  almost  at  an  end,  and  a  change  for 
the  better  had  gone  on  steadily  from  the  beginning." 

Dr.  Radcliffo  reports  another  ca«e  in  which  amelioration, 
equally  as  great,  was  produced  by  the  hypodermatic  injec- 
tion of  arsenic,  the  patient  being  a  lady  60  years  of  age. 
Ke  has  also  employed,  "  with  results  more  or  less  satisfac- 
tory, the  hypodermatic  injection  of  arsenic  in  certain  eases 
of  neuralgia,  epilepsy,  and  otlicr  alleetious  of  the  nervous 
system." 

In  the  eases  of  chorea  above  referred  to,  Dr.  Radcliffe'a 
"object  in  introducing  the  arsenic  hypodermatically  was 
not  to  escape  gastric  irritation,  but  to  produce  some  local 
chant^e  in  the  nerves  of  the  part-J  which  were  the  seat  of 
the  disorder,  as  well  as  to  bring  about  some  more  general 
change  in  the  syetem." 

T)r.  Radcliffe  employed  for  these  injections  at  first  the" 
undiluted  Fowler's  solution,  but  as  considerable  local  irri- 
tation followed,  he  afterwards  diluted  it  by  one-half  water. 
This  proved  much  less  irritant. 

As  the  arseniate  of  sodium  solution  is  free  &om  an  irri- 
tating constituent,  it  were  better,  probably,  to  make  use  of 
that ;  but  we  have  no  satisfactory  information  regarding  the 
relative  powers  of  these  two,  if  any  real  difference  exists. 
If,  however,  Fowler's  solution  is  rendered  unirritating  by 
omitting  the  lavender,  there  can  be  no  question  as  to  the 
safety  and  utility  of  this  forninla. 
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As  to  the  doeago  in  any  case  of  diaeaae  requiring  arsenic, 
the  amount  to  be  p^iven  at  a  time  ranges  between  the  limits 
mentioned  above ;  but  tlie  largest  amount  should  be  reached 
only  by  carefully  ascertaining  the  conditions  present :  the 
state  of  tht'  patient,  the  existence  of  stomachal  disordcrn, 
and  the  nature  of  the  case. 

The  cases  of  die;easc  requiring  arsenic  are  nervous  affec- 
tiou.i,  disorders  of  nutrition,  glandular  enlargements,  and 
tumors  ha\'ing  the  aspect  of  cancer  or  some  form  of 
malignant  growth. 

In  certain  stomachal  troubles,  huch  as  chronic  ratarrk, 
atrophy  of  the  stomach  glamls,  chronic  idccr,  aud  ulcers  of  the 
duodenum  and  other  parts  of  the  intestine,  arsenic  greatly 
benefits  and  frequently  cnrea.  If  tlie  stomach  prove  irri- 
table, aud  irritability  incrcasos  with  the  adminislrution  of 
arsenic,  the  subcutaneous  injection  becomes  a  precious 
resource.  Somewhere  in  the  walls  of  the  abdomen  the 
ityection  can  bo  made,  tlio«c  places  being  selected  where 
the  connective  tissue  is  moflt  abundant  and  loose  and  ex- 
tensible. From  five  (5)  to  ten  (10)  minims  can  be  injected 
every  day  for  this  purjtose.  In  chronic  diarrhoea  and  dtfsen- 
(cry  the  same  remedy  is  most  eflicacions,  especially  if  com- 
bined with  a  minute  quantity  of  morphine, — from  ^  to 
^  of  a  grain.  The  same  facts  are  true  of  ulcvrs  of  the 
stomach  and  of  the  duodenum,  and  of  ulcers  situated  in 
other  parts  of  the  intestinal  canal. 

The  neurotic  affections  benefited  in  a  marked  degree  by 
injections  of  arsenic  are  trhoopivg-coughj  hnhii  cough,  hiccoiighy 
asthmoj  and  the  spasmodic  element  in  emphysema.  In  ad- 
ministration by  the  stomach,  good  results  are  attained,  but 
given  subcutaneously,  arsenic  is  much  more  cllcctive  in  the 
cure  of  therie  maladies.  The  result  in  many  cases  is  only 
reai^hcd  by  long  and  persistent  eflbrts.  The  injection  in 
r  11 
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Ilio  more  acute  cases  should  be  given  every  flay,  but  in 
the  chronic  caaea  two  or  three  times  a  week,  and  the  dose 
Bhould  be  about  6  to  10  minims  at  a  time ;  those  Iiibus- 
ceptible  to  the  action  of  arsenic  should  have  a  larger 
quantity  at  each  visit. 

Our  French  colleagues  have  for  several  years  strongly 
advocated  the  use  of  arsenic  in  chronic  bronchitis^  emphy- 
sCTiirt,  and  phthiais^  and  liavc  adininistercd  it  by  the  stonwich 
aud  by  inhalation  by  means  of  the  arsenical  cigarette, 
which  being  inflamed,  the  vujwr  can  be  readily  drawn 
into  Uie  air-padsagea.  ifot  only  in  tlie  modes  indicated  can 
arsenic  be  given,  but  also,  and  in  a  high  degree  effectively, 
by  tlie  subcutaneous  injection. 

Martclli  reports  a  case  of  asthma  that  had  resisted  the 
most  approved  methods  of  treatment,  promptly  relieved 
and  cured  by  the  hypodermatic  injection  of  arsenic  Fow- 
ler's solution,  diluted  in  the  proportion  of  one  part  to  two 
parts  of  water,  was  the  strength  of  the  solution  employed, 
and  this  was  made  use  of  two  and  three  times  a  week 
until  a  cure  was  effected,  and  the  cure  followed  in  a  few 
weeks.  Besides  the  cases  of  astlima  already  mentioned, 
certain  neuroses  of  the  thoracic  organs  have  been  greatly 
relieved  or  cured  by  arsenic  injections.  Pseudo-angina 
pectoris  and  true  a7)gi)ut  pectoris  are  the  maladies  moat  suc- 
cessfully treated  by  the  hypodermatic  injection  of  arsenic. 

So  much  has  been  accomplished  since  by  the  hypoder- 
matic use  of  arsenic  in  chorea,  and  also  by  itB  stomachal 
administrntion,  that  some  facts  in  addition  to  those  already 
given  should  be  entered  here, to  snpplementthc  experiences 
of  former  years.  One  of  the  genes  of  cases  most  surprising 
in  tbe  results  obtained  ia  that  of  Dr.  W.  B.  Cheadle,*  of 


*  The  London  rmotitioner,  February,  1886. 
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jODiloa.  Aftor  trying  many  plans  of  treatment,  he  iinally 
resorted  to  the  UBe  of  a  remedy  long  known  ibr  ita  curative 
powers  in  chorea, — arsenic.  The  observations  of  Dr.  Chea- 
die  are  biieed  on  a  Btudy  of  one  hundred  and  sixty  (160) 
casc*:$.  Caaei)  for  comi>ari;ion,  treated  without  arsenic  and 
with  it,  gave  the  following  results :  the  former  cases  (witii- 
out  arsenic)  averaged  a  duration  of  forty  days ;  cases  of 
the  latter  (with  arsenic)  had  an  average  duration  of  twenty- 
uinc  days.  The  lost  scries  of  caseH  treated  in  the  same 
way  averaged  only  twenty-four  days. 

In  ordinary  ancemia^  especially  iu  chlorosis^  arsenic  hasj 
demonstrated  a  remarkable  curative  power.  Twenty  ye 
ago,  Dr.  W.  A.  Hammond,  formerly  Surgeon-General, 
published  an  article  in  the  A>w  York  Medical  Journal  qu 
chlorosis,  in  which  he  attempted  to  prove  that  chlorosis  is 
not  an  affection  of  the  blood,  but  of  the  nervous  system, 
through  which  proceeds  tlic  morbid  influence  to  other 
hinctions, — the  nulritiou,  in  this  case.  He  showed  coDclu- 
Bivcly  that  arsenic  is  very  much  more  effective  as  a  rem- 
edy than  iron.  The  patients  suffering  from  chloposia 
have  done  fur  better  with  arsenic  alone,  and  especially 
without  iron,  which  is  so  often  combined  with  arsenic  iu 
the  course  of  the  treatment.  Thi^^  view  of  the  utility  of 
arsenic  is  coming  to  be  generally  understood  at  the  present 
time. 

That  form  of  anoimia  known  as  the  "  pernicious"  is  of 
course  greatly  more  perilous  than  the  simple  variety.  The 
pernicious  anarmia  is  iisually,  probably  always,  a  symptom 
of  degenerative  changes  occurring  in  some  important  part 
or  organ,  more  especially  one  or  more  concerned  with  the 
blood-making  process.  Arsenic  is  the  one  remedy  that 
has  exhibited  curative  power.  The  organs  more  immedi- 
ately concerned  are  the  liver  and  spleen,  the  supra-renal 
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bodies^  and  the  lymphutica  comings  more  immediately  into 
relation  with  tlie  semilunar  gjinglioii  and  the  sohir  plexus. 
Not  only  pemicioas  amemia,  but  morbid  states  even  more 
gerioua,  and  closely  allied,  have  been  cured  in  the  hands 
of  Tholen,  *  Israel,  t  Hosier,  %  I*adloy,  §  Poiper,  |j  of  Greifo- 
wuld,  and  others.  Cases  of  tliis  kind — associated  even 
with  such  grave  conditions  as  glandular  swelling*)  and 
sarcomata — have  been  treated  successfully  by  the  liberal 
use  of  arsenic  in  the  form  of  Fowler's  solution  injected  aub- 
cutjmeously  on  the  one  hand,  or  directly  into  the  mass  of  a 
tumor  on  tJie  other,  Mosler^f  haa  shown  that  the  extreme 
amemia  of  kucocyth(Einiay  or  splenic  leukcEmiUy  is  best  cured 
or  improved  by  injection  into  the  mass  of  the  spleen. 
He  advises,  further,  that  the  most  prominent  uodulo,  or 
part  of  the  organ  situated  nearest  the  anterior  abdominal 
wall,  should  bo  selected  as  the  site  of  the  injection. 
Some  preparation  he  regards  necessary.  The  point  at 
which  the  needle  is  inserted  is  covered  with  an  iue-bag 
both  before  and  after  the  injection.  A  needle  with  a 
small  point,  but  somewhat  longer  than  the  Iiypoder- 
matic  needle,  and  also  made  of  harduued  gold  or  of 
steel  coated  with  platinum,  is  the  proper  one  for  penetra- 
tion as  far  as  necessary.  Up  tx>  the  present  time,  notwith- 
standing (he  imdcniable  dangers  of  such  a  practice,  those 
injections  have  not  been  followed  by  any  accident,  but  we 
should  none  the  less  avoid  every  movement  that  jtortcnda 
disaster.    Now,  it  is  considered  wise,  also,  to  take  all  kinds 


•  Tholen,  The  London  Modicnl  Itecord,  Augmt  15,  1881. 

t  Berliner  k]ini4chQ  Wochenuchrift,  December  27,  1880. 

X  The  London  Me<lical  Record,  June  16,  1886. 

^  Fadlcy,  The  L^iodoo  Lanoet,  November  and  December,  1684, 

\\  Centnlblutt  ftir  die  gesammto  Tbcrapie,  February,  1884. 

f  The  London  Medicnl  Record,  June,  188C,  vol.  xiv.,  supra. 
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of  precftutioiis  that  the  antiseptic  plan  requires  to  prevent 
eeptic  decomposition. 

The  various  tumors  of  glands,  such  as  Mr.  Treevea,*  of 
London,  reports,— of  the  cervical  glands,  all  of  which 
increase  much  in  size  in  the  first  stage  of  that  dreaded 
diseasef  lyuiphadenoina, — are  such  that  persistent  injec- 
tion of  arsenic  offers  a  means  of  relief  to.  Tholen  f 
gives  an  account  of  lymphaiienoma  and  cases  of  permcious 
anaemia  rapidly  cured  by  injections  of  arsenic  Dr.  Israel  { 
narrates  his  experience  of  a  case  of  lymphndenoma  malig- 
nant in  character,  which,  under  tlie  stimulation  of  tli© 
arsenic  injections,  increased  in  volume  and  took  on  re- 
newed activity;  hut  presently,  alter  the  injection  of  con- 
siderable doses,  it  lessened  in  volume,  then  gradually 
atrophied,  and  ultimately  diisappearcd. 

Enlarged  glands  from  external  caascs,  as  the  increase  in 
sise  due  to  malarial  toxiemia,  the  enlarged  spleen  and  liver, 
are  quickly  cured  by  the  injections  of  arstnic.  Peiper,  of 
Oreifswald,  relates  such  cases  of  bypertrophied  glands,  and 
also  Mosler,  to  whom  reference  hsL^^  been  made. 

Arsenic  has  long  been  known  to  have  exceptional  powers 
in  the  treatment  of  diseases  of  the  skin.  That  it  has  a 
special  direction  to  the  skin  is  shown  in  the  several  erup- 
tions that  appear  during  an  arsenical  course.  There  is  a 
form  of  eczema  and  of  herpes  zoster  (shingles)  which 
arsenic  may  develop  at  an  o-arlier  or  later  period,  according 
to  the  susceptibilities  of  individuals.  Such  a  tendency 
proves  the  existence  of  an  arsenical  action  on  the  akin. 
It  can  be  readily  supposetl,  I  think,  that  the  morbid  action 


*  Procoediogi  of  tho  Clinical  Society,  Tho  Lnncct,  April  2,  1887. 
f  The  Ixindon  Hediokl  Reooni,  Augtut  16,  1B81. 
}  Berliner  kliniscbe  Wocheiuchrift,  1880. 
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of  a  medicament  may  oppose  the  morbid  actiow  which 
coiues  on  spontaneously  in  the  system.  Two  bodies  can- 
not occupy  the  same  epace  at  the  same  time;  one  roust 
diHplace  the  othor,  of  necessity,  and  honce  when  an  araeni- 
cal  impression  begins  its  development,  tlic  morbid  action 
must  yield  in  a  corresponding  degree.  Such  are  the  prin- 
ciples which  underlie  the  applicutions  of  arsenic  in  the 
treatment  of  diseases  of  tlie  skin. 

The  forms  of  skin-diseases  in  which  arsenic  is  most  use- 
ful are  the  dry  and  scaly  eruption  and  tlie  chroruc  forms  of 
eczema.  The  first  to  use  arsenic  hypodermatically  in  the 
treatment  of  skin-diseosea  was  M.  Ltpp,*  and  the  reasons 
that  moved  him  to  the  method  were  these  :  the  result  was 
more  decided  and  occurred  earlier,  the  stomach  continued 
undisturbed,  and  Ihu  amount  of  arsenic  used  was  much 
less.  One  of  the  most  obstinate  eruptions  in  respect  to 
cure  is  Uchoi  rubra,  Hehra's  disease;  hut  Kohnerf  suc- 
ceeded promptly  and  entirely  in  curing  a  case  by  the  hypo- 
dermatic method. 


TRANSFUSION 

By  the  Subcutaneotu,  Intt-a-venous,  and  Intra-pentonetd  Methcda. 

Blood.    Mi3^    AUcallne  and  Saline  Salts. 

Preliminary. — In  former  editions  of  thi.s  work  I  did 
not  include  the  subjects  embraced  in  this  now  matter  of 
the  present  issue,  for  at  that  time  they  had  exhibited  little 
relevancy  to  the  questions  now  under  consideration. 


*  Archiv  fur  Dermfltolojjie  uad  Sypbil.,  No.  8, 1809. 
fThe  Londua  Hodical  Record,  Hfircb  IS,  1881. 
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TVansfusion  means,  according  to  the  original  sigiiificar 
tion,  the  transfer  ot'  blooU  tVom  one  person  (the  donor)  to 
another  person  (the  recipient),  the  latter  being  reduced  by 
loss  of  blood  to  the  verge  of  dissolution.  Now,  it  id  ex- 
tended to  mean  the  injection  of  any  material  suitaljle  for 
the  purpose  into  some  vessel  or  vein,  or  into  the  neighbor- 
hood of  a  vea.^cl  or  of  a  congeries  of  vessels,  prepared  for 
rapid  absorption,  as,  for  example,  the  peritoneum.  In  a 
rather  indirect  sense,  therefore,  certain  instances  of  sub- 
cutaneous and  intra-peritoneal  injections  belong  to  the 
transfusion  group.  The  various  injections  entiiled  "  trans- 
fusions" are  the  following: 

Intra-venous  Transfusion. 

Peritoneal  Transtiision. 

Subcutaneous  Transfusion. 

Dransfitsion  of  Blodd  by  Various  Modes. — This  consists  in 
giving  to  a  patient  blood,  transferred  by  means  of  a  suitable 
apparatus  to  his  or  her  system  from  the  vein  or  artery  of 
the  person  furnishing  it.  The  mctliod  may  be  mediate  or  im- 
mediate^  and  the  blood  may  be  in  its  natural  state  or  it  may 
be  detibrinated.  To  accomplish  the  removal  of  the  librin, 
the  blood  is  taken  from  the  person  furnishing  it  in  a  full 
stream,  and  is  then  received  into  a  reservoir  properly 
warmed  and  aseptic,  where  it  is  detibrinated,  if  that  is 
the  form  in  which  it  is  to  be  injected.  Whole  blood  in  its 
freah  stato  is  the  ideal  form,  but  when  it  has  been  brought 
in  contact  with  the  tubes  and  vessels  its  special  viviiying 
power  or  attribute  is  lost,  and  then  it  has  the  rSle  merely 
of  any  other  fluid,  for  it  hue  been  shown  that  its  corpuscles 
undergo  changes  that  unfit  them  tor  the  iierformance  of 
Uieir  proper  function. 

ImmediaU  transfusion  is  that  form  of  the  operation  which 
unites  the  veins  of  the  donor  and  of  the  recipient  by 
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means  of  a  siraplo  tube  provided  with  valves  aud  stop- 
cock; but  it  is  ufHrined  that  even  such  transient  contact 
impairs  the  powers  of  the  red  blood  globules  permanently. 
The  perforated  needle  inserted  into  tlie  vein  of  tlie  donor 
must  be  introduced  parallel  to  the  line  of  tlie  blood-current, 
which,  in  the  venous  system,  is  upward  towards  the  trunk, 
an<l  also  the  needle  tnmslixihg  the  vein  of  the  recipient 
must  have  the  same  direction.  In  this  way  fresh  and 
wliole  blood  is  transfused  into  the  system  of  the  recipient, 
and  tbis  must  bo  the  ideal  form,  if  it  be  true  that  the 
blood  is  in  a  coudition  to  functionate  in  the  new  situation 
as  it  had  been  in  the  old. 

The  result  of  numerous  obeervations  in  all  jiarts  of 
tlie  world  go  to  show  that  immediate  transfusion  is  the 
ideal  method,  if  all  points  are  carefully  observed  and  their 
meaning  heeded.  There  are  but  two  conditions  in  which 
whole  blood  is  essential  to  the  success  of  blood  transfusion : 
wbere  the  loss  has  been  so  great  that  an  insufficient  number 
of  red-blood  globules  arc  present  to  perform  the  necessary 
functions,  and  where  the  inhalation  of  chemical  and  poi- 
sonous gases  and  medicinal  solids  (phosphorus)  have  so  far 
damaged  tlie  blood-globules  that  they  cannot  functionate. 
The  tilling  of  the  veins  and  arteries  by  other  indifferent 
fluids  will  not,  therefore,  sufliee  under  these  eircurastances. 
There  is,  however,  testimony  of  a  positive  kind  against 
this  assumption.  Thus  Dr.  Eskridge,  of  Philadelphia,  had 
in  his  ward  at  Jefferson  College  Hospital  a  man  inlniltted 
in  a  state  of  complete  insensibility,  ha\ing  fallen  into  a 
privy-vault,  where  lie  lay  inmiersed  in  the  fasces,  oidy  his 
face  and  mouth  above  the  noisome  majis.  He  was  poisoned 
by  the  gases  there  generated,  the  chief  one  being  carbonic 
oxide,  a  deoxidizing  agent  and  one  having  a  most  destruc- 
tive action  on  the  red-blood  globules.     After  a  trial  of 
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nnmerons  restoratives  wliieh  proved  unavailing,  Dr.  Esk- 
ridfije  bethought  himself  of  intru-vetious  injections  of  am- 
monia. The  man  was  nearly  moribund,  and  henco  the 
result  was  the  more  wonderful.  On  the  eocond  day  after 
his  reatomtion  to  consciousnesH  he  waa  able  to  go  about 
freely,  without  any  ill  feelings  or  derangements  of  any 
of  tlie  functions. 

The  success  hero  was  plainly  due  to  the  injections  of 
ammonia.  The  number  of  the  injections  vfoa  considerable. 
For  the  first  twelve  hours  a  syringcful  of  the  undiluted 
aqua  ammonite  was  injected  on  an  average  of  every  fifteen 
minutes.  After  consciousness  was  restored  the  number  of 
injcctioDS  was  diminished.  Tn  the  arm  at  the  bend  of  the 
ellww  was  the  vein  (median  cephalic  ?)  into  which  the  am- 
monia was  thrown.  No  after-troubles  of  any  kind  were 
observed  except  a  small  abscess  at  the  site  of  the  punct- 
ures, due  to  the  irritation  of  the  skin  by  tlie  "  stronger 
water  of  ammonia"  which  was  administered,  instead  of 
the  dilute  solution  which  had  1>een  intended.  The  usual 
strength  of  the  solution  of  ammonia  for  intra-venous  injec- 
tion is  2  parts  of  water  to  1  of  stronger  ammonia ;  but  it  is 
dear  that  the  (u/ua  ammonice- fartior  can  be  used  should  any 
emergency  require  it. 

The  meaning  of  such  a  case  should  be  well  settled.  If 
the  blood-globules  are  damaged  to  such  an  extent  that 
they  L-annot  go  on  with  their  proper  functions,  is  it  essen- 
tial that  the  vascular  system  shall  be  supplied  with  fresh 
whole  blood  ?  If  ammonia  can  effect  restoration  in  such 
a  condition,  the  question  must  he  answered  negatively- 
If,  however,  in  the  case  under  consideration  the  condition 
of  the  system  waa  one  iu  which  the  reaction  of  the  blood 
was  changed  to  acid,  which  so  affected  the  blooil-globulca 
am  merely  to  impair  and  not  destroy  their  function,  it  must 
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be  concluded  that  ammoina  provod  to  be  so  powerful  a 
restorative  because  of  ita  active  alkalinity. 

Before  deciding  on  the  question  of  blood  trauafuaion  the 
real  state  of  the  globulus  must  bo  settled.  Arc  tliey  de- 
stroyed atid  wholly  unable  to  perform  their  functions? 
Are  they  merely  inhibited  and  capable  of  proper  work  on 
removal  of  the  inhibition  ?  In  conuection  with  this  sub- 
ject I  shall  instance  two  cases  of  poisoning  from  phos- 
phorus and  from  carbonic  monoxide  respectively,  tliat 
have  been  placed  on  record  by  Jurgensen.*  Tn  both  the 
blood-corpuseles  were  materially  changed,  and  in  both  an 
admirable  cure  was  wrought  by  means  of  transfusion. 
For  such  cases  other  plans  and  devices  have  commonly 
proved  fruitless.  Whenever,  therefore,  the  corpuscles  of 
the  blood  are  unable  to  carry  on  their  work,  it  seems  quite 
certain  that  the  transfusion  of  fresh  blood  is  necessary. 

Dr.  J."W.  Howe,  of  New  York,  and  Laudois,  Schafer,  and 
Jiirgensen,  of  Gennany,  jilso  maintiiin  the  necessity  of  trans- 
fusion of  whole  blood  in  all  cases,  since  the  mixing  of  the 
blood-globules  impairs  the  quality  of  all.  Even  persons  of 
the  same  sex  need  the  supply  of  blood  of  their  own  kind  if 
the  best  performance  of  the  mixture  is  to  be  obtained.  At 
one  time  it  was  supposed  that  the  blood  of  various  animals 
could  bo  substituted  for  human  blood,  Kspecially  was 
lamb's  blood  praised,  and  the  lamb  itself  exalted  almost 
to  the  level  of  humanity  as  the  donor  of  blood  to  the 
failing  human  subject.  Lamb's  blood  **  the  era  of  a  new- 
blood  dispensation"  is  the  phrase  with  which  Gesseliusf 
ends  his  book  on  transfusion.  Not  only  were  losses  by 
uterine  hemorrhage,  by  traumatism,  and  other  causes  to 

*  Berliner  klinischc  Wochenadirift,  1871,  No6.  21.  22,  and  25. 
f  Die  TransAuioQ  des  Blutes,  eine  hi^torische,  krltische,  und  physio- 
logUcho  Studie.    St.  Polenburg,  1878. 
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be  relieved  by  the  transfusion  of  lamb*8  blood,  but  all 
specific  maladies,  all  strumous  or  syphilitic  affections,  were 
to  be  thus  cure<l, — the  tainted  blood  to  be  withdrawn  as 
fax  as  possible  and  tho  pure  blood  passed  in.  It  need 
hardly  bo  observed  that  this  schome  had  some  elements  of 
truth  and  sound  physiology  mixed  up  with  an  intolerable 
deal  of  chafll 

The  animal  craze  soon  subsided,  as  it  became  clear  that 
any  individual  requiring  blood  transfusion  must  have  his 
own  kind  turnish  it;  that  animal  blood,  or  blood  from 
any  other  race  of  man,  even,  acted  injuriously  on  the  red- 
blood  globules. 

Lamb's  blood  was  well  borne  in  a  great  many  ca^cs  in 
which  it  was  used,  and  it  was  not  until  Landois's  observa- 
tions on  the  evil  effects  noticed  when  the  transfiised  blood 
was  from  a  difterent  animal,  that  a  reaction  set  in  against 
it  In  this  country  we  believe  no  one  has  utilized  tho  new- 
blood  dispensation  and  employed  the  lamb  as  a  donor  of 
the  blood. 

Mediate  frcaisfusion  consists  in  intorpoeing  a  vessel  be- 
tween the  supply  source  and  the  receptive  patient,  to 
receive  the  blood,  whore  it  can  be  defibrinated,  if  that  bo 
necessary.  As  a  rule,  now,  the  mediate  method  of  trans- 
fusion is  limited  to  those  cases  requiring  defibrinated 
blood.  The  vessel  receiving  the  blood  is  kept  warm  (100'' 
Fahr.),  and  the  blood  is  rapidly  whipped  up  as  it  fiows 
until  every  bit  of  fibrin  is  coagulated.  The  fibrin  is 
strained  out  by  ineana  of  a  cloth  strainer,  and  this  part 
of  tho  process  must  bo  most  carefully  done,  for  should 
any  solid  particles  of  the  fibrin  remain  in  the  mass  and  be 
injected,  the  results  of  multiple  emboli  must  be  expected, 
and  n  disaster  ine>'itably  occur.  Blood  from  a  humati 
subject  or  from  an  animal  may  be  caught  in  a  suitable 
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vessel,  and  then  transferred  to  the  patient  by  moans  of  a 
syringe;  but  I  need  hardly  observe  that  such  procedures 
arc  of  the  past  and  are  no  longer  justifiable. 

Of  the  various  niethods  of  effecting  the  intravenous 
injection  or  transfusion  of  blood,  there  can  be  no  doubt  of 
the  superiority  of  the  immediate  method.  The  blood  of 
a  healthy  subject,  of  the  same  sex  if  possible,  should  be 
made  use  of  Direct  communication  between  the  vessels 
of  the  donor  and  of  the  recipient  should  be  established, 
id  a  quantity  of  blood  determined  by  the  conditions 
present  should  be  passed  in.  In  cases  of  loss  of  blood 
trom  any  cause,  the  amount  of  blood  given  need  not,  as  a 
rule,  be  more  than  four  (4)  ounces,  and  very  often  half 
that  quantity  will  suffice  to  put  a  very  different  eompleadon 
on  the  appearances  of  danger  before  so  threatening. 

The  instruments  now  employed  for  this  purpose  aro 
simple  in  construction  and  ea.^y  to  manipulate.  The  ap- 
paratus which  Rousscl,  of  Geneva,  has  invented  is  the 
most  popular  in  European  countries,  and  is  strongly  advo- 
cated by  tliose  familiar  with  its  working.  Aveling's  is  most 
used  in  England  and  I  believe  in  tliis  country.  It  is  simi- 
lar to  the  Davidson  enema  syringe  which  is  now  so  well 
known ;  hut  the  ball-valves  are  made  to  work  in  the  oppo- 
site direction,  so  that  the  blood  passes  on  into  tlie  vt-in  and 
cannot  return  back.  The  bulb  is  worked  slowly  and  gently, 
and  the  blood  admitted  drop  by  drop.  Force  and  hurry 
will  spoil  all;  for  if  much  fluid  is  tJirown  suddenly  into  a 
vein,  the  heart  vn\\  be  overpowered  and  come  to  a  stand- 
still. Besides  these  arrangements,  the  most  rigid  antiseptic 
precautions  must  be  t4iken  in  respect  to  sterilization  of  all 
objects  and  instruments  concerned  in  the  operation. 

If  proper  attention  be  pvcn  to  all  points  the  danger  of 
immediate  blood  transfusion  is  not  great.    Defibrinization 
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W08  proposed  ori^^nally  because  of  the  fear  of  embolism 
occurring  aa  a  eonaequence  of  coagulation  of  the  blood  in 
some  parts  of  the  vascular  territory ;  but  if  the  fibrin  is 
removed  no  coagulation  can  take  place,  and  hence  no 
emboli  be  produced. 

Various  fluids  beaidea  blood  ore  nowadays  employed 
for  intrar-vcnouB  transfusion  or  injection.  Milk  for  a 
time  became  a  sort  of  fad.  Numerous  cases  of  its  euccss- 
ful  employment  were  published,  and  next  to  blood  it  was 
made  use  of  moat  extensively.  ITodder,  of  Montreal,  was 
the  first,  it  is  most  probable,  to  transfuse  milk  instead  of 
blood.  According  to  Brlnton,*  twelve  cases  are  on  record, 
of  which  Hodder  had  three,  Gaillard  Thomas,  of  New 
York,  three,  Howe,  of  New  York,  two,  and  Hunter,  of 
Philadelphia,  four,  making  in  all  twelve  oa^es,  and  of  these 
six  were  successful.  Much  depends  on  the  history  of  the 
ca«es.  Thus  Meldonf  used  the  intra-venous  injection  of 
milk  in  ten  cases  of  prrniciotis  aiuEmia^  all  of  them  "  mori- 
bund" when  admitted.  Notwithstanding  their  unfavor- 
able aftpect,  four  were  permanently  cured,  and  life  was 
prolonged  in  several  which  afterwards  proved  fatal.  In  a 
well-considered  experimental  paper,  Vige7.ziJ  has  exam- 
ined tlie  whole  question  with  great  care.  He  finds  that 
the  chief  danger  of  milk  transfusion  is  the  formation 
of  emboli,  due,  he  says,  to  the  lactic  and  butyric  acida 
produced  in  the  milk.  It  is  essentiid  that  the  milk  be 
fretih  (milked  at  the  time  needed)  and  that  it  have  an 
alkaline  reaction.  If  any  emboli  are  formed,  a  fatal  ter- 
mination only  is  to  be  expected.     The  amount  of  milk 


•  The  Ntw  York  Median!  lUwrd.  NnvombOT  2.  IR78. 

t  Th«  London  Medical  Rronnl,  May  16, 1880,  mnd  ibid.,  Mareh  15,  IBfll. 

X  Ibid.,  Decwnber  16,  1B83. 
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required  ia  from  half  nn  ounce  to  six  ounces.  It  la  rare 
iixiced  that  a  greater  volume  of  fluid  than  six  ounces  can 
be  injected  with  safety^  and  in  this  respect  milk  must  be 
made  uee  of  in  accordance  with  the  same  laws  aa  other 
fluids  used  in  this  way.  Vigezzi  found  the  intra-venous 
injection  of  milk  ver^*  effective  as  a  remedy  in  anceniia,  aud 
in  pcmicums  anaemia  the  results  of  the  same  treatment  have 
been  in  a  high  degree  favorable. 

The  general  satisfaction  of  those  who  have  made  uee  of 
the  milk  injections  should  not  blind  tliem  to  unfavorable 
results  which  have  occurred.  It  has  been  asserted  that 
milk  introduced  into  the  circulation  needed  no  digcstiouj 
that  it  is  asbimilated  of  iUelf ;  but  the  facta  do  not  war- 
rant such  assuniptions.  It  has  been  shown  by  Miglio- 
ranza*  Uiat  the  fatty  and  albuminoid  substances  of  the 
milk  are  not  utilized,  but  pass  out  by  the  kidneys.  The 
undigested  milk  may  be  retained  In  the  blood,  giving  rise 
to  serious  disturbances  by  the  increased  pressure  of  tho 
vascular  system  and  by  vomiting  and  diarrhcea.  The  fat 
of  the  milk  may  accumulate  in  the  kidneys,  and  albumi- 
nous and  other  organic  substances  may  strain  out  through 
the  kidneys,  and  hence  it  is  that  albumen  has  been  so  often 
detected  in  the  urine  of  those  having  received  milk  by 
transfusion. 

According  to  Brinton,  the  intra-venous  injection  of  milk 
causea  a  disturbance  of  the  system  not  unlike,  but  less 
pronounced  than,  that  induced  by  blood  similarly  cm- 
ployed.  The  immediate  symptoms  are  flushing  of  the 
face,  tingling  of  the  skin,  and  an  eruption  of  urticaria;  a 
chill  occurs,  followed  by  febrile  reaction,  and  tlio  general 
signs  of  an  increased  vital  activity  are  manifested  on  all 


•  The  Lf-ndon  Mcdicul  Rcooitl,  August  t&,  1883. 
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ades.  The  globular  richness  of  the  bloorl  is  improved,  and 
there  is  u  greater  excretion  of  certain  products  of  tissue- 
changes  (urea,  etc.),  but  a  conaidemblo  proportion  of  albu- 
men appears  in  the  blood,  and  sometimes — emboli  block- 
ing some  of  the  pulmonary  capillaries — great  distress  in 
breathing  is  experienced^ 

The  operation  of  transfusion  of  milk  is  a  simple  one. 
All  that  is  required  consists  of  a  flexible  tube  having  a 
funnel  at  itji  proximal  and  a  suitable  perforated  needle 
with  a  cutting  point  at  its  distal  end.  The  milk,  caretiilly 
filtered  and  warmed  to  100°  Fahr.,  is  then  poured  into  the , 
funnel  and  conveyed  by  gravity  into  the  venous  system. 
A  vein  at  the  bend  of  the  elbow  is  usually  selected.  In 
several  instances,  in  deference  to  the  need  of  having  the 
milk  absolutely  pure  and  good,  and  without  changes  in 
ita  oom{>08ition  due  to  standing  in  ordinary  vessels,  goat's 
milk  has  been  need,  and  the  animal  taken  into  the  house 
to  be  milked  at  the  time  needed. 

Various  solutions  have  been  employed  for  intra-venoua 
transfusion.  Solutions  of  chloride  of  sodium  (common 
salt)  are  most  important,  but  they  are  variously  moditied. 
One  of  the  most  useful,  as  it  bos  been  successfully  em- 
ployed, is  that  of  Jennings.*  He  entitles  it  "  saline  alco- 
holic solution,*^  and  as  it  contains  alcohol  as  well  as  salinea,  < 
it  is  suitably  named.  The  composition  of  this  solution  la] 
as  follows : 

Chlorido  of  sodium,  £)0  gr&ini ; 

Cblorido  of  potasaitim,  8  (^ndaa ; 

Sulphate  of  lodtuni  uid  carbonate  of  todiuni,  of  each,  2^  gmiaa ; 

Fboepbate  of  Aodiiun,  2  graioi ; 

Absolute  alouhot,  2  dracbnu ; 

Water,  20  oimcet  at  100°  Fabr. 


*  The  LondoQ  LanMt,  1682,  vol.  ii.  p.  AUG. 
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Tn  a  case  of  exhauetioii  by  hemorrhage  {plac^Ha  ■preevia) 
16  ounces  of  thifl  fluid  (temperature  100°  Fahr.)  were  in- 
jected iuto  a  vein  of  the  arm,  witli  complete  Buccess.  Au 
immediate  revival  took  place,  the  patient  emerging  from 
a  moribund  Htate,  and  recovery  eiiHued  witliout  accidtsnt 
Dickinson,  also,  in  a  case  of  diabetic  coma,  used  the  salt 
solution  by  intra-venoua  injection. 

The  intra-venoua  injection  of  a  paline  solution  has  the 
same  wonderful  efTi^ct  on  the  Bubjcct  in  a  sUitc  of  collapse 
as  when  immediate  blood  transfusion  was  the  method  pur- 
sued. It  has  been  asserted  by  Jennings,*  Ott,  f  and  others 
that  Uie  use  of  the  suline  is  just  as  eliectual  as  blood 
transfusion,  and  that  it  is  the  amount,  and  not  the  char- 
acter, of  the  fluid  puaaed  into  the  vein  that  brings  about 
the  desired  result;  for  when  blood  is  transfused  the  blood 
globules  do  not  functionate  in  the  normal  manner,  but  arc 
gradually  eliminated  thi'ough  the  kidneys  as  eifetc  matters 
that  have  undergone  the  ordinary  degenerative  changes. 
It  seems  to  be  well  established  as  a  fact  that  blood  lost  by 
hemorrhuge  is  not  restored  as  rapidly  by  the  accession  of 
fresh  blood  an  by  the  merely  ealiiie  solution  entirely  free 
iiQ-m  putrescible  elements.  If  these  views  of  Ott'a  be  ac- 
cepted, and  increasing  observations  seem  to  indicate  that 
they  are  sound,  the  whole  theory  of  transfusion,  as  re- 
spects the  rCU  of  blood  in  that  operation,  must  be  materially 
modified. 

In  the  algid  stage  of  cholera  it  has  long  been  known  that 
the  intra-veuous  injection  of  salines  had  a  remiirkable 
effect  in  bringing  back  to  liie  those  apparently  dead.  Un- 
fortunately, most  of  those  Urns  treated  quickly  relapsed 

*  The  London  Lancet,  1S88,  vol.  i.  p.  228. 

flnftugfurol  SiaBertatiDn  (Kustun).  Quutod  by  Tho  Modical  Record, 
1882,  1888. 
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and  died.  Improved  methods  have  rendered  the  operatiop 
of  traiidfuaion  far  less  dangerous  and  the  results  more 
beneficial.  For  example,  Cantani*  has  publislied  a  report 
of  two  hundred  and  twenty-six  cases  of  cholera  treated  by 
Baline  injections,  the  mortality  being  at  the  rate  of  thirty- 
one  per  cent.  As  the  usual  mortality  rate  of  cholera  la 
fifty  per  cent.,  it  is  clear  tliat  this  method  aflTords  better 
resultfi  than  the  treatment  hitherto  pursued.  Aqua  am- 
moniee  has  been  employed  with  remarkable  success  in  the 
treatment  of  depression  of  the  powers  of  life  under  various 
conditions.  Thus  Dr.  Tnisewicz  f  recommends  tlie  intra- 
venous injection  of  ammonia  in  cholera. 

It  haci  long  been  known  that  the  intra-vonous  injection 
of  ammonia  is  an  effective  remedy  for  the  bites  of  the 
venomous  snakes  of  Australia  and  of  this  country.  We 
owe  the  original  demonstration  of  this  fact  to  Mr.  Ilal- 
ford,  of  Australia,  Although  Brunton^  has  shown  that 
it  is  unavailing  as  a  remedy  for  the  snake-poisons  of 
India,  it  is  certainly  very  effective  against  those  of  other 
countries. 

Whenever  the  vital  powers  are  greatly  depressed  from 
any  cause,  the  circulation  feeble,  and  collapse  imminent, 
the  intra-venous  injection  of  ammonia  is  indicated,  and 
may  prove  highly  ellicient.  A1»m)  in  various  acute  diauases, 
as  in  pneumonia^  this  remedial  measure  has  proved  its  effi- 
cacy in  many  instjuiccs.  When  thrombi  form,  or  emboli 
are  circulating  in  the  bloo<l,  there  can  li«  no  doubt  of  the 
eupcnority  of  ammonia  injections  to  all  other  remediea-J 
It  does  no  harm  on  entering  a  vessel;  it  maintains  the 


*  11  Horgtgni,  1886,  Hoc.  G  and  7.    Quoted  by  The  Loadon  Hcdicftl 
Recnrd,  March  10, 1886,  p.  108. 
t  Tho  London  Modioal  Koc<m],  1885,  pp.  00,  S86.  %  Op.  oiL 
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alkalinity  of  the  blood,  and  thus  prevents  the  formation 
of,  or  dissolves,  iLrombi  and  eml>oU.  There  arc  muny 
eituationB  in  which  the  exertion  of  this  power  would  prove 
higlily  advantageous:  in  the  case  of  thrombas  of  the  pul- 
monary artciy,  of  a  vcesel  of  the  brain,  or  of  such  blocking 
of  a  vessel  as  occurs  after  a  low  fever, — viz.,  thrombus  of 
the  femoral  vein,  and  the  development  of  a  ease  not  unlike 
the  '*  niilk-leg"  of  the  nursing  woman. 

Usually,  diluted  aqua  ammonise  is  made  use  of:  aqua 
ammoniac,  1  part ;  distilled  water,  2  parts,  or  equal  parts, 
if  considered  neceasary.  Dr.  Enkridge  supposed  he  was 
using  the  diluted  preparation,  but  actually  liad  injected  the 
ammonia  fortior, — the  stronger  water  of  ammonia. 

Peritoneal  D'ansfitsion. — This  expedient  for  adding  blood 
to  the  circulation  was  first  conceived  and  carried  out  by 
Professor  Ponfiek,  of  Breslau.  Defibrinutod  blood  is  used, 
and  not  wbole  blood.  The  principle  of  gravity  can  be  ap- 
plied to  eflect  peritoneal  transfusion.  After  the  fibrin  is 
separated,  and  the  fluid  properly  strained  and  at  the  tem- 
perature of  100°  Fabr.,  the  amount  decided  on  is  tbeu 
passed  into  the  cavity.  The  apparatus  rtM|nirciI  is  Hini[(ly 
a  glass  funnel,  a  flexible  tube,  and  a  trocar  and  canula.  A 
suitable  site  being  selected,  the  trocar  (a  small  one)  is  tlirust 
in,  and  this  being  withdrawn,  the  canula  remaining,  the 
blood  is  poured  in  through  the  funnel  and  tube  until  the 
necessary  quantity  has  been  received. 

"When  Ponfick's  account  of  peritoneal  transfusion  was 
published,  his  explanation  of  the  results  was  examined 
into  by  Golgi  and  Bizzozero,*  and  they  confirmed  his 
statements  at  all  }»ointfl.     It  was  ascertained  that  the  glob- 


*  Berliner  kliniitcho  W'lchenecbrift,  1880,  No.  SO. 
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ular  ricbueas  of  the  blootl  is  quickly  incrcaHcd  and  the 
percentAgeof  ha?moglobin  also.  As  iH?ritoneal  tran&fusioa 
must  largely  aupcrscdc  existing  metbod:^,  if  ttie  good  ufi'ecta 
are  coniirnied  and  no  aocidents  occur,  it  is  desirable  to 
have  a  clear  view  of  iU  powers  and  of  the  results  obUiined 
by  it. 

As  the  transfusion  of  blood  into  the  veins,  whctlier  by 
the  mediate  or  immediate  method,  is  accompanieil  by  ao 
large  a  mortality,  ii*  peritoneal  transfusion  is  not  dangerous 
to  life  and  is  easy  of  performance,  it  may  take  the  place  of 
the  more  futtil  exi>e(lient.  As  already  stated,  peritoneal 
transfusion  consists  in  the  injectioii  into  the  peritoneid 
cavity  of  defibrinated  blood.  "What  becomes  of  the  blood 
after  it  is  deposited  in  this  cavity?  Kxpcrimental  investi- 
gationa  by  Bizzozcro  and  Sanguirico  *  have  shown  thatj 
the  blood  remains  but  a  short  time;  in  otlier  words,  the 
blood  LB  quickly  absorbed,  and  then  the  question  arit^ea 
whether  it  is  in  a  condition  to  (iinctionate,  or  merely  aa  so 
much  iluid  occupies  a  space  corresponding  to  the  amount 
injected.  As,  in  cither  event,  additional  material  is  con- 
tributed to  the  blood,  it  necessarily  acts  as  a  restorative. 
Wlicn,  however,  sudden  hemorrhage  threatens  life,  the 
restorative  must  act  immediately  if  it  ia  to  serve  any  use- 
ful purpose,  and  therefore  it  may  be  necessary  to  perform 
immediate  transfusion. 

In  some  cases  of  peritoneal  transfusion  considerable 
tenderness  of  the  abdomen  follows,  indicating  the  devel- 
opment of  a  local  peritonitis.  Fever,  preceded  by  a  rigor 
of  lees  or  greater  severity,  delirium  rarely,  profuse  sweat- 
ing, etc.,  may  be  results  of  the  tran?fu3ion  into  the  peri- 
toneal cavify.    These  ore  exceptional  results  and  purely 


*  Th«  LodUoh  Hvdioil  B«curd,  October  16,  1886. 
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accidental.  Troubles  raay  arise  from  the  neglect  of  anti- 
septic measures  in  performing  the  operation,  air  may  be 
admitted  to  the  cavity,  and  various  other  accidenta  may 
occur. 

In  performing  the  operation,  the  point  for  inserting  the 
needle-canula  should  be  fixed  on  the  central  line  of  the 
abdomen  two  to  four  inches  below  tlie  umbilicus.  The 
bluoJ  should  be  drawn  from  the  donor  of  the  same  sex  aa 
the  recipient;  if  available,  it  should  be  received  into  a 
vessel  kept  at  the  proper  temperature,  then  quickly  whipped 
up  to  separate  the  libriti,  and  strained.  Aflcr  straining 
the  blood,  the  needle-canula  for  [luncturing  the  abdominal 
wall  should  transfix  it  by  a  quick  movement,  the  proper 
point  having  been  decided  on  beforehand,  and  the  blood 
should  then  be  allowed  to  flow  through  the  needle  into  the 
cavity.  The  blood  should  flow  ratlier  slowly  into  the  peri- 
toneal region,  for  as  large  as  the  space  is,  sudden  distejitlon 
may  cause  faintness,  even  alarming  depression. 

Peritoneal  transfusion  is  adapted  to  the  treatment  of 
anamiay  especially  the  pernicious  variety,  to  supply  the  vas- 
cular system  in  suddai  loss  of  blood  from  disease  or  trauma- 
taara.  "Wlien  the  ana;mia  is  due  to  changes  in  the  blood 
such  as  arc  caused  by  phosphorus  or  carbonic  oxide,  it  is 
necessary  to  supply  new  blood  to  the  vascular  system  of 
the  recipient* 

It  is  probable  that  peritoneal  transfusion  is  quite  as  ef- 
fective as  intra-venous  transftision  with  dctibrinated  blood. 
For  moat  of  the  purposes  for  which  transfusion  into  the 
veins  is  necessary,  the  peritoneal  mode  will  suffice.  Dozzi  f 
reports  two  cases  tliat  were  greatly  improved  by  means  of 


*  Jfii^Qoscn,  op.  cit. 

t  The  X^ondon  Medical  Record,  March  16,  1886,  p.  10£. 
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peritoneal  transfusion.  But,  on  the  other  hand,  Bareggi* 
deems  tliis  method  of  transfur^ion  \m&a  prcferuble  than  the 
hypodermatic  iujcctiona  of  blood,  which,  he  says,  are  safer 
and  more  practioalile. 

Besides  tiie  intra^venous  method,  there  is  another  mode 
of  transfusion  which  has  proved  to  bo  quite  eflective, — 
viz.,  hj/potiennatic  transfusion,  which  coiisista  in  a  deposit 
of  blood,  fi'csh  and  detibriuated,  into  the  loose  counec- 
tivo  tistfUG  of  the  flanks  and  back.  Blood  defibrinated 
and  salines  are  employed  in  this  mode  of  transfusion, 
and  the  syringe  should  be  a  largo  hypodermatic  instru- 
ment. 

It  has  been  found  that  tlie  h^'podcrmatic  transfusion  of 
blood  and  valines  has  an  action  as  prompt  and  efficient, 
nearly,  as  the  peritoneal  trunsfusion.  Baruggif  finds  tliat 
the  hypodcrntatic  injection  affords  bettor  results  tlian  by 
any  other  ujode.  Saline  solutions,  consisting  for  the  most 
part  of  sodium  chloride,  have  been  given  subcutancously 
in  many  instances.  Also,  the  injection  of  defibrinated 
blood  hypodermatically  has  proved  equal  to  and  far  less 
liable  to  serious  ai\cr-conaequcnces  than  the  peritoneal  and 
iDtra-venouB  methods  of  administration.  Thus  Silber- 
mann  J  reports  two  caaes  of  complete  success  by  the  subcu- 
taneous blood-injections,  and  Paladini  §  gives  an  account 
of  a  case  (one  of  the  first)  in  which  the  same  practice  suc- 
ceeded admirably.  Similarly,  various  cases  of  cholera  have 
been  successfully  treated  by  subcutaneous  saline  injections, 
Samuel  reports  cases  of  cholera  treated  by  subcutaneous 
injections  of  salt  solution  and  of  simple  water  injections, 

*  Titchow  uad  Hinob's  JiOuwbericht,  18S3,  p.  811. 
t  Supra. 

X  The  London  Medical  Record,  M&rch  15,  168& 
(  Ibid.,  Januar?  15,  18B4. 
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aUo  eubcutaneoufily,  kept  up  for  Lours  at  a  time,  and  they 
have,  it  is  Raid,  succeeded  perfectly. 

In  a  communication  to  the  London  Lancet^  April  21, 
1883,  Dr.  Murrell  suggests  saline  intra-peritoneal  injections 
88  a  remedy  for  poisoning, — for  those  organic  poisons  that 
cause  great  depression  of  the  powers  of  life,  including  tbe 
phenomenon  of  heart-failure.  The  formula  he  suggests  ia 
the  following : 

Oominon  uU,  1  drachm; 

BicurboQiitc  of  »odium,  4  grbiiu; 

Cklorido  of  cftlciuDi,  8  grains  ; 

Clilorido  of  poUuium,  1  grain  ; 

"Water,  20  ounces,  »(  a  temperature  of  100°  Fahr. 

We  see  thus  that  a  largely-increased  number  of  Buccefisful 
cases  have  been  reported  lately,  giving  us  necessarily  great 
hope  of  Btill  fiirther  triumphs  in  this  tield. 

OUier  Nutrient  Injections. — Reports  have  been  made  within 
the  past  few  years  of  cases  in  the  condition  of  great  de- 
pression of  the  powers  of  life,  treated  in  the  emergency  by 
injections  of  cod-liver  oil,  beef-tea,  and  similar  enormi- 
ties. If  tlie  performers  of  these  remarkable  exploits  can 
remember  the  length  of  time  such  articles  require  for  their 
digestion,  or  for  their  diffusion  into  the  blood-vessels,  their 
zeal  might  be  tempered  ^vith  more  discretion.  It  need 
hardly  be  said  to  any  of  my  readers  that  eueh  injections 
are  wholly  unsuitable;  not  only  unscientific,  but  brutal; 
for  we  find  usually  at  the  site  of  the  injection  suppuration 
and  sloughing,  with  the  attendant  plienomeua  of  pain  and 
septicajmic  fever. 

Injections  of  OUs, — For  stnana  in  its  various  manifes- 
tations, for  incipient  phthisis,  for  a  low  state  of  the  vital 
powers,  induced  by  suppuration,  diseases  of  boneSy  etc.,  cod- 
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liver  oil  haa  been  used — it  is  said — with  advantage  when 
admininterod  hypodGrmatically.  The  sequel  of  such  prac- 
tice is  rarely  told^  and  the  indurations  and  abscesses  that 
follow  every  injection  are  studiously  concealed. 

Not  long  since,  in  a  case  of  severe  hemorrhage,  and 
consequently  a  failing  heart,  it  is  narrated  that  beef-tea  was 
injected,  the  result  being  most  happy.  It  needs  no  elabo- 
rate argument  to  prove  that  the  injection  of  such  a  sub- 
stance cannot  fail  to  be  injurious,  and  hence  I  urge  upon 
my  readers  that  such  practice  is  highly  objectionable;  for 
if  decoraponition  should  ensue,  there  must  ho  more  or  less 
sloughing  and  purulent  accumulation  at  the  site  of  the 
injections.  Other  stimulants,  as,  for  example,  the  injection 
of  ether,  can  be  used  in  an  effective  manner  without 
causing  any  of  the  deleterious  results  of  a  decomposable 
Bnbetance,  with  the  aflcr-dangcr  of  septicaemia. 


Brown-SiquanVa  Solution. — I  should  not  close  this  part 
of  the  subject  without  giving  some  account  of  the  new 
modes  of  treatment  based  on  the  modern  bacteriological 
investigations  and  discoveries.  The  first  in  point  of 
time  is  the  fluid  of  Brown-S^quard, — a  testicular  juice 
which  probably  contains  a  leucomaine  having  special 
powers  in  connection  with  the  organs  of  reproduction. 
The  mode  of  preparing  this  solution  is  as  follows :  Two 
or  more  testes  of  one  of  the  inferior  animals  (Brown- 
S^uard  used  the  testes  of  guinea-pigs)  are  bruised  in  a 
sterilized  mortar  with  a  little  sterilized  water,  and  all  the 
juice  the  testes  contiiin  expressed  out  of  them,  and  the  fluid 
thus  obtained  has  in  it  an  albuminoid  substance  which 
p088G8Be8  special  and  remarkahJc  powers.  At\cr  it  is  filtered 
and  sterilized,  it  is  ready  for  use.  A  syringefiil  is  Injected 
into  the  loose  connective  tissue  of  the  hips  and  buttocks. 
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If  properly  prepared  and  properly  sterilized  the  solution 
will  cttuse  but  little  jiain  when  injected,  and  will  not  give 
rise  to  any  loc4il  trouble  afterwards.  If,  however,  it  is  care- 
lessly prepared,  and  contains  fatty  detritus  or  doeoniposing 
material,  it  is  certain  to  cause  a  pood  deal  of  mischief, 

Acconling  to  Brown-S6quard  and  other  competent  per- 
eons,  it  has  remarkable  eifects  on  the  constitution  of  man. 
It  apparently  revivifies  the  functions  of  animal  and  organic 
life,  and  sets  back  the  progress  of  decay  ten  years  or  more, 
Similar  powers  have  been  HFcribed  to  tt'sticular  fluid  by 
the  aborigines  of  the  Rocky  Mountaina,  especially  by  the 
Cheyenne  tribe  of  Indians  of  Northern  Texas,  of  the  Staked 
Plain,  and  of  Eastern  New  Mexico,  according  to  my  per- 
sonal observations.*  Other  instances  of  traditional  belief 
in  the  concealed,  but  storcd-up,  energy  of  the  testicular 
fluid  have  quite  supported  the  contention  of  Brown- 
SiHjuurd ;  so  that,  wJietlier  true  or  false,  hiKtorical  beliefs 
should  be  added  to  the  traditions  of  savages  in  favor  of  the 
existence  of  such  a  force. 

It  is  asserted  that  spermine  or  leucomaine  is  a  constitn- 
ent  of  seminal  fluid  and  of  testicular  juices,  or  that  the 
powerful  principle  contained  in  it  is  of  that  character. 
Wlicn  properly  prepared,  disinfected,  and  containing  an 
antiseptic  to  prevent  further  changes,  it  can  be  injected 


*  In  I860~6t  I  was  Bftrring  u  an  officer  of  the  medical  stuff.  United 
States  nrtny ,  at  Fort  Union,  New  Mexico.  Attontling  ooo  of  tho  ccremuniea 
of  ft  bau(3  of  Indiana  notr  the  station,  on  one  occasion,  I  &aw  a  youn^  buck 
eating  a  great  mass  of  raw  fleeh,  at  it  iwcnied  to  me,  and  with  oLvioiu  diffi- 
culty, for  OA  ho  at«  he  was  punliin^  tho  testis  [as  I  had  k>an»-U  it  wiia)  into 
bb  mouth  with  aomc  diffltnilty,  his  chocks  distended,  his  eyas  protruding, 
snd  lifjuid  fat  running  out  of  the  cumcn  of  his  mouth  and  tcan  f^:)m  hU 
ey«.  Tho  testes  were  quite  large  nnd  were  those  of  tho  antelope,  and  tho 
nmn  wus  eating  one  becaoso  of  the  goncml  belief  In  their  power  to  raise 
the  w&rrior  to  a  high  itate  of  ability  mnd  courage,  and  also  sexually. 
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with  entire  safety.  There  is  no  exact  statement  anywhere 
as  to  the  iireciHo  amount  required  in  any  instance,  but  Dr. 
BrowTi-Sequard  has  indicated  that  the  quantity  of  fluid  he 
obtains  from  two  testicles  of  a  rabbit  is  a  sufiieicnt  amount 
for  one  injection  in  an  adult  male. 

The  effect  of  this  niat4?rial  on  the  orgiinism  of  man  is 
that  of  a  vital  stimulant  In  a  few  minutes  aflcr  it  is 
injected  the  forces  seem  to  take  on  new  life,  and  soon  the 
appetite  and  the  assirailataoii  are  improved,  nn  increase  of 
weight  takes  place,  and  the  muscular  strength,  the  disposi- 
tion to  exertion,  the  sexual  capacity,  and  all  of  the  powers 
of  body  and  mind  take  on  new  activity.  It  is  these  re- 
markable changes  that  have  induced  the  enterprising  news- 
paper men  and  other  wits  to  dub  the  preparation  **  The 
Elixir  of  Life,"  etc.  Great  injustice  was  done  Dr.  Brown- 
Sequard  in  these  ridiculous  statements.  His  own  modest 
story  was  to  the  effect  that  he  Iiad  reason  to  believe  such 
a  solution  would  prove  of  benetit  in  some  forms  of  dis- 
ease. 

It  is  in  the  decay  incident  to  old  age,  or  premature  old 
age,  that  very  considerable  good  is  derived  from  it,  Also 
in  wasting  diseases  of  various  kinds  the  stimulating  effects 
of  the  fluid  may  prove  hijjhly  effective.  Indeed,  the  mal- 
adies in  which  it  may  be  expected  to  do  good  are  situated 
in  those  organs  upon  which  its  action  appears  to  be  ex- 
pended. 

The  albuminous  substance,  ^perminfy  has  recently  been 
brought  forward  by  Parke,  Davis  &  Co.,  but  doubts  are 
entertained  repirding  its  nature  and  character.  It  cor-j 
tairily  hns  some  relation  to  the  active  constituents  of  the 
testicular  fluids  or  it  may  bo  the  most  active  Constitu- 
ent, and  being  rid  of  «ome  associate  principles  that  con- 
tribute to  the  reaction  when  the  whole  fluid  is  used,  it 
ok  la 
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will   ultimately  fill   its   pliice  in  arranging  for  another 
solution. 

In  preparing  testicular  fluid,  it  is  necessary  to  secure 
sound  testes  from  a  large  domestic  animal  (the  ram,  tho 
bull,  the  horse,  the  dog,  etc.).  All  superfluous  fat  and 
fibre  being  carefully  detached,  the  testis  is  rendered 
aacptic,  the  mortar  and  pestle  arc  similarly  treated,  and, 
when  ready,  the  organs  are  bruised  in  a  mortar,  the  juice 
pressed  out,  filtered,  rendered  aseptic,  and  is  then  fit  for 
use. 

Koch*3  Lymph^  for  the  Treatment  of  Tuberculosis. — As  so 
much  has  been  said  regarding  the  properties  and  mode 
of  using  of  the  lymph,  and  the  secular  press  baa  gone 
beyond  its  usual  bounds  to  take  up  such  medical  afiaira 
as  the  lymph  is  concerned  with,  little  remains  to  be  said 
on  any  part  of  the  subject,  I  conclude,  therefore,  to  add 
nothing  to  the  great  burden  of  the  literature  of  Koch 'a 
method.  Should  the  sixth  edition  of  this  book  be  called 
for  within  the  next  few  years,  and  something  of  a  perma- 
nent and  unequivocal  character  be  determined  on  by  that 
time,  I  shall  discharge  my  duty  to  my  readers  and  present 
such  an  outline  of  tho  subject  as  truth,  reason,  and  space 
permit. 


3.  Agents   having  the  Power  to  Destroy  Pathogenic  Micro- 
organisms.    [^Antiseptics. '\ 

Preliminary, — The  group  of  remedies  acting  in  oppo- 
sition to  disease-producing  micro-organisms  must  of  neces- 
sity have  a  general  application,  and  cannot  be  confined 
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witbln  certain  anatomiciil  bounds,  but  have  communi- 
cation with  any  or  all  parte  of  the  system  invaded  by 
germs.  Antiseptics  or  germicides  are  agents  having  the 
power  to  inhibit  or  destroy  the  pathogenic  parasitea.  It  ia 
clear  that  no  distinct  diflerences  exist  between  antiseptics 
and  germicides,  since  the  function  of  each  one  ia  to  de- 
stroy germs.  In  actual  employment  these  remedies  seek 
out  the  germs,  suspend  their  activity,  or  stop  or  destroy 
those  idiyaiologicul  Junctions  in  which  the  germs  only 
have  power  to  produce  a  poisonous  material  inimical  to 
man.  Not  all  antiseptics  can  be  used  hyiK)dern)atically, 
because  not  soluble  in  proper  menstrua.  It  is  no  part  of 
my  purpose  to  take  into  consideration  those  remedies  of 
the  antiseptic  class  unsuited  for  subcutaneous  use. 

Aa  there  is  a  close  corresjwndence  between  the  various 
members  of  the  aromatic  series,  from  which  the  antiseptics 
of  the  phenol  group  are  derived,  it  has  occurred  to  me 
that  it  were  better  to  make  a  preliminary  statement  giving 
a  general  view  of  their  properties. 

All  of  the  phenol  group  subsequent  to  carbolic  acid 
have  been  introduced  very  rapidly  wiOiin  tlxe  last  few 
years,  partly  because  of  the  advances  in  chemistry  and 
pharmacology,  which  compelled,  as  it  were,  their  produo- 
tion,  and  largely  because,  being  proprietary  articles  of 
commerce,  it  is  the  interest  of  the  chemical  manufacturer 
to  posh  them  forward  as  rapidly  as  possible.  The  reasoa^ 
assigned  for  giving  a  trade  designation  to  a  new  medica- 
ment is  that  the  chemical  name  is  an  impossibility  for 
ordinary  use. 

The  members  of  the  phenol  group  in  time  of  production 
subsequent  to  carbolic  acid,  and  suitable  for  injection  under 
the  skiD,  vary  somewhat  in  the  amount  of  irritation  caused] 
by  them,  but  rarely  occasion  inflammatory  swellings  or  in- 
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durationfl,  and  still  lesH  frequently  absceaseg.  Thoy  are 
remarkable  also  for  their  promptneBs  in  affecting  tho 
system  at  large  and  the  rapidity  of  their  actions,  it  being 
little  more  than  two  hours — when  a  toxic  dose  is  taken — 
between  the  beginning  of  the  effects  and  tlieir  termination 
la  death. 

The  first  systemic  effect,  when  a  sufficient  dose  has  been 
administered,  is  usually  dizziness  followed  by  dulness  and 
hebetude  of  mind,  and  passing  into  dro^vsincsti,  but  with- 
out delirium.  Next,  trembling  of  the  ma.scles  and  clonic 
convnUions  appear;  then  increasing  insensibility,  passing 
into  coma  and  followed  by  profound  unconsciousness,  come 
on  in  the  order  named,  and  finally  respiration  fails  and  tho 
action  of  tho  heart  ceaaes.  With  the  development  of  the 
symptoms  as  just  narrated,  dilatation  of  the  pupil  ensues, 
the  action  of  tho  heart  increases,  the  peripheral  circulation 
becomes  more  active,  correspondingly,  the  face  flushes, 
and  presently  a  more  or  less  copious  perspiration  breaks 
out  over  the  whole  surface  of  the  body.  During  the  nor- 
mal state  of  man  the  temperature  of  the  body  undergoes 
no  positive  changes;  if  there  be  any  deviation  it  is  in  tho 
direction  of  elevation  rather  than  tall  of  temperature ;  but 
this  peculiarity  may  be  duo  to  the  active  muscular  exertion 
rendered  necessary  by  the  clonic  convulsions. 

As  respects  the  effects  on  the  nervous  system  of  animal 
life,  it  is  to  be  noted  that  the  action  is  central  and  not 
peripheral ;  that  the  muscles  are  paretic,  not  in  consequence 
of  any  disease  in  them,  but  because  of  a  change  set  up  in  the 
motor  centres  o(  the  cord.  Sensibility  is  simply  reduced, 
but  not  abolished  until  the  last  period  of  the  lethal  action. 
As  regards  the  functions  of  respiration  and  circulation,  it 
is  to  be  observed  that  both  arc  lirst  increased  in  force  and 
frequency,  but  presently  the  force  declines  and  tho  fre* 
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quency  increases,  —  evidence  that  the  vital  powers  are 
declining. 

During  the  existence  of  fever,  these  remedies  display  a 
considerable  power  to  lower  it ;  in  other  words,  they  are 
antipyretic.  In  respect  to  tliis  function,  they  exert  a 
greater  power  of  heat-reduction  than  any  antipyretic 
medicines  known  to  the  medical  profession.  In  practice 
certain  disadvantages  lessen  the  value  of  the  antipyretic 
effect;  for  example,  at  the  decline  of  the  sweating  stage  a 
rigor  of  less  or  greater  power  comes  on  and  may  he  so 
severe  an  to  have  the  form  of  a  pernicious  chill,  and  may 
approach  dangerously  near  to  a  lethal  effect.  When  the 
diminution  of  the  fever  is  as  much  as  2°,  3°,  or  4°  Fahr., 
the  chill  may  be  exj)e(,'ted  to  correspond  in  severity  with 
the  amount  of  heat  thus  disposed  of.  Tliis  depressing 
chill  couBtitutos  a  real  danger  in  the  case  of  many  of  these 
antipyretics,  and  only  Uiose  will  be  retained  pennanently 
in  the  medical  armamentarium  tliat  arc  uot  so  objec- 
tionable in  respect  to  this  rigor.  Besides  the  dangerous 
rigor,  there  is  another  point  in  which  the  new  antisep- 
tics are  objectionable :  they  have  a  depressing  effect  on 
the  heart,  which  is  exerted  more  e8i>eciiUly  when  the  chill 
ooroes  on. 

As  carbolic  aci<l  is  the  best  representative  of  the  groups 
and  was  the  first  to  he  known,  it  seems  most  appropriato 
to  begin  an  ao^x)unt  of  the  series  with  the  consideration 
of  this  agent.  The  other  members  of  the  same  group  will 
also  he  considered  in  their  turn,  taking  up  those  only  that 
can  be  employed  hypodermatically.  Many  of  them  are  i 
not  soluble  in  any  menstruum  that  can  be  utilized  for 
hypodermatic  nse,  because  too  irritating  to  the  tissues. 
Bach  remedies  are  not  proper,  and  hence  of  necessity 
many  are  omitted  from  this  work. 

18» 
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ACIDUM  CARBOLICUM:    OABBOLIO  ACID. 
Phenol,  eto. 

pRBPABATioN. — Fof  hypodcrmatic  use  tbo  solution  of 
carbolic  ucid  in  water  ia  employed  aa  follows: 

B  Acid,  carbolic,  purift  gr.  z ; 
Aque,  3L     M. 
SIg. — Twenty  (20J  minims  contain  }  of  a  grain. 

Other  Bolutions  can  be  prepared,  of  course,  according  to 
the  needs,  or  indications,  or  views  of  practitioners.  Tberc 
are  distinct  peculiarities  as  to  the  solution  of  carbolic  acid. 
Ditferent  spctiincns,  yet  not  varying  from  the  normal 
standard,  differ  in  solubility,  and  require  other  methods 
than  the  usual  ones  to  au^^ment  the  proportion  in  a  given 
solution.  By  effecting  a  solution  in  small  proportion,  after 
a  time  another  proportion  will  be  taken  up,  provided  that 
some  care  is  used  to  bring  it  abouL 

The  dose  of  carbolic  acid  ranges  from  i  of  a  gr^n  to 
2  grains,  if  given  by  the  hypodermatic  method. 

Phtsioloqical  Actions. — Even  when  given  by  the  sub- 
cutaneous method  at  longer  intervals  than  required  by  the 
stomachal  administration,  there  may  be  danger-symptoms 
which  demand  attention*  Hence  careful  consideration 
should  be  given  to  all  signs  indieatiug  tlie  approach  of 
a  lethal  action. 

The  local  effects  of  carbolic  acid  at  the  moment  when 
the  solution  enters  the  areolar  tissue  are  those  of  an  irri- 
tant, and  considerable  smarting  ensues,  which,  however, 
is  soon  followed  by  a  lotia  of  sensibility, — analgesia, — ^which 
extends  a  short  distance  beyond  the  area  occupied  by  the 
injection.    Some  numbness  and  tingling  combined  are  also 
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felt  at  and  beyond  the  point  of  injection.  By  the  applica- 
tion of  undiluted  carbolic  acid  to  the  skin  of  hid  own  arra, 
Bill*  ascertained  that  an  analgesic  and  an  anmsChetic  area 
can  be  made  coextensive  with  the  application.  He  waa 
Boon  after  followed  by  Squibb,  the  chemical  manufacturer, 
who  ascertained  the  earae  fact.  This  effect  is  a  local  one, 
and  involves  only  the  Bldn  at  the  point  of  application. 
When  the  mucous  membrane  is  touched  with  tlie  pure 
acid,  and  also  the  skin  in  a  less  degree,  there  appears  a 
whitish  but  superficial  eschar,  and  the  place  is  benumbed 
and  has  a  tingling  sensation  at  the  same  time. 

If  the  dose  of  carbolic  acid  be  a  small  one,  the  local 
ejects  may  alone  be  felt  On  the  other  liand,  systemic 
effects  promptly  follow  when  the  doee  is  sutficient  in  size. 
Long-continued  use  of  the  syringe,  even  if  the  individual 
doses  be  small,  may  cause  toxic  symptoms.  It  is  always 
wise,  when  tlie  administration  of  the  remedy  for  a  long 
time  becomes  necessary,  that  frequent  inspections  of  the 
urine  be  made.  A  persistent  smoky  appearance  and  a 
peculiar  odor  bode  evil,  and  should  be  duly  regarded. 

When  a  lethal  dose  b  taken  hypodermatic4illy,  prompt 
action  occurs.  Dizziness,  vertigo,  headache  with  a  tensive 
feeling,  weak  action  of  the  heart,  and  drowsiness  soon 
occur.  The  muscular  system  weakens,  respiration  bo- 
comes  labored  and  shallow,  the  heart's  action  continueal 
to  decline,  the  pulse  is  irrcjjular,  and  the  drowsiness  deep- 
ens into  coma.  Vision  grows  dim,  the  pupils  contract, 
delirium  occurs  with  restlessness,  and  death  ensues  in  a 
state  of  profound  unconsciousuoss,  with  failure  of  respira- 
tion and  cessation  of  the  heart's  action.  Fatal  accidents 
by  hypodermatic  injection  are  exoeedingly  rare,  if  any! 


«  Tbo  Amerie&u  Juunul  of  the  Medical  Sdanoet,  1870,  jl  S78. 
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have  occurred.  Poisoning  is  also  rarely  by  design,  but 
comparatively  frequent  by  accident,  solutions  of  the  acid 
or  the  pure  acid  being  Hwullowcd  by  mistake. 

The  use  of  the  hypodermatic  syringe  in  cases  of  poisoning 
is  restricted  to  the  administration  of  the  antidote.  By  the 
stomach  the  free  us©  of  mucilage  (not  oils !)  and  the  alka- 
line sulphates  are  the  chief  antidotal  meana,  and  by  the 
BuhcuUueous  tissue  the  administration  of  atropine,  as  that 
is  the  antagotii.st.  Under  the  therapy  will  be  given  further 
particulars  on  these  point6. 

Besides  the  generaJ  effects  of  carbolic  acid  mentioned 
above,  we  have  to  note  the  actions  of  this  agent  on  the 
heat  function,  on  the  secretions,  and  on  the  nervous  sys- 
tem in  respect  to  motility  and  sensibility.  Carbolic  acid 
is  a  paralyzer  of  the  nervous  system.  The  action  is  spinal, 
and  not  peripheral,  the  motor  part  being  the  seat  of  the 
effect*  Whether  the  spinal  cord  or  the  intra-cranial 
organs  is  the  part  on  which  it  acts  is  much  disputed.  Sal- 
kowski  maintains  that  the  action  is  spinal ;  Husemann, 
that  it  is  cerebral.  Gies  holds  that  the  clonic  convulsions 
which  occur  in  cold-blooded  animals  are  spinal,  for  they 
are  found  to  occur  in  decapitated  frogs.  These  clonic 
convulsions  are  succeeded  by  paralysis.  In  man  tlie 
paralysis  gradually  develops  from  a  condition  of  paresis, 
and  convulsions  are  uncommon. 

Carbolic  acid  also  lowers  the  blood-pressure  and  enfee- 
bles the  action  of  tlie  heart,  the  stand-still  occurring  in 
the  diastole.     It  exerts  a  paralyzing  action  on  the  muscles  i 
of  respiration,  and  death  takes  place  by  arrest  of  respira- 
tion. 


*  Th.  Qiea,  Zur  Keatituis*  der  Wirkuug  der  CarboUauro  auf  den  thier* 
iflcli&n  Organisinuj!.  Archiv  fur  cxperiinon telle  Pathologic  und  Phftrma- 
cologie,  Band  xii.  p.  401,  ei  aeq. 
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The  dose  that  may  be  regarded  a  dangerous  one  cannot 
be  fixed  on  with  any  certainty,  at  least  within  narrow  liraita. 
Six  grains  huve  been  administered  once  a  day  for  several 
days.  Bouchard  and  Giinbcrt  have  gradually  increased 
the  dosage  to  15  gr^uns  a  day,  in  cased  of  phthisis ;  but 
great  care  was  necessary  to  avoid  upHetting  the  stomach. 

To  dutermine  the  presence  of  carbolic  acid  in  the  urine, 
the  best  procedure  h  to  ascertain  whether  the  sulphates  are 
present  or  absent.  If  carbolic  acid  is  in  the  urine  it  will 
unite  with  tlie  Hulphates  to  form  the  sulpho-carbolates,  and 
consequently  if  the  sulphates  are  absent,  any  test  to  show 
this  will  prove  the  points  The  tirst  step  consists  in  acidu- 
lating the  urine  with  strong  acetic  acid,  then  adding  baric 
chloride  in  excess;  if  sulphates  are  present,  baric  sulphate 
is  precipitated. 

TiiBRAPY, — By  parnich/matous  injection  is  meant  the  in- 
sertion of  medicaments  in  the  depth  of  muscles  or  organs. 
It  was  formerly  used  principally  with  solutions  of  carbolic 
a<nd,  and  was  reserved  as  an  especial  method  of  giving 
this  agent;  but  many  others  are  so  employed. 

One  of  the  most  important  of  the  malwlies  in  which 
carbolic  acid  is  used  is  eryinpela,^.  The  reports  regarding 
its  success  in  this  disease  are  uniformly  favorable.  The 
mode  of  treating  it  consists  in  injecting  a  solution  of  car- 
bolic acid  at  certmn  intervals  in  front  of  the  advancing 
inflammation.  A  half-gniin  is  injected  about  two  iinger- 
breadths  in  front  of  the  redness  and  KWulling.  When  the 
amount  given  reaches  to  6  grains,  it  is  asnal  to  restrict  the 
application  to  that  amount,  for  toxic  symptoms  may  be 
expected  if  more  be  given.  Once  n  day  is  the  n^uul  num- 
l>er,  and  not  more  than  three  or  four  days  are  o<?cupied  in 
this  treatment.  Carbolic  acid  has  proved  highly  satisfac 
tory  in  the  treatment  of  malignant  ulcer  or  charboiu    In  this 
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malady  numerous  injections  are  made  all  round  the  tumor 
at  about  the  same  dist4ince  as  in  tlie  caeo  of  erysipelas.  The 
strength  of  the  solutions  used  varies  greatly,  and  ranges 
from  one  to  ten  per  cent.  In  two  or  throe  days  a  great 
change  takes  place  in  the  appearance  of  the  ulcer,  and  it 
soon  closes. 

Analogous  to  these  cases  is  the  application  of  carbolic 
acid  to  the  treatment  of  diphtheria.  Taube,*  of  Leipsic, 
has  used  it  with  great  advantage  by  injection  beneath  the 
mucous  membrane  and  into  the  tonsils,  in  imitation  of  Dr. 
Edcl,  of  New  York,  who  was,  no  doubt,  the  first  to  practise 
this  method. 

Carbolic  acid,  given  snbcutaneously,  has  been  much  en:- 
ployed  in  the  treatment  of  other  aflecdons  of  tiie  ^kin,  as 
rodmt  ulcer,  epithelioma,  etc.  I  have  seen  several  cases  of 
epithelioma,  or  a  condition  of  the  skin  which  seemed  to 
justify  this  diagnosis,  treated  successfully  by  this  plan. 
One  of  the  cases  referred  to  had  been  operated  on  for 
epithelioma  and  the  disease  returned  twice  at  the  site  of 
the  cicatrix.  There  were  many  injections  made,  extend- 
ing over  a  year,  nearly,  and  I  Scarned  recently,  after  many 
years  of  silence,  that  my  patient  is  still  living  and  there 
has  been  no  n;turn  of  the  dirieaac.  The  method  of 
performing  the  injections  is  similar  to  the  treatment  of 
anthrax, — i.e.,  a  ten-per-cont,  solution  is  so  injected  as  that 
in  turn  each  portion  of  the  base  of  the  growth  is  acted  on 
directly.  This  little  operation  is  not  painful,  and  patients 
quickly  acquire  tolerance  of  the  whole  procedure. 

Such  glandular  growths  as  bubo  (local  tumors  of  glands) 
are  much  improved  by  the  parenchymatous  injection.    A 


»  Tbe  Loudon  Medicul  Ecoord,  October  15,  1878,  p.  448.    Quoted  from 
Deutwhor  Zcitcchrifl  fur  pmct.  Medirin. 
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Bolution  of  from  two  to  ten  per  cent  can  be  used  without 
any  injury  or  accident.  SymvUis  of  joinis  am  be  thus 
cured ;  also  bursm,  enlarged  and  prominent,  and  abscesses 
are  greatly  benefited  and  cured  by  tlie  hypodermatic  in- 
jections. To  these  affections  must  be  added  hydrocele  and 
hemorrhoids. 

For  a  long  time  the  tincture  of  iodine  was  the  first  of 
remedies  for  the  cure  of  hydrocele.  So  nmny  of  the  cuscs 
&iled  of  benefit,  however,  that  c^irboUc  acid  was>  at  length, 
substituted.  AVc  owe,  I  think,  the  use  of  carbolic  acid  in 
the  cure  of  hydrocele  to  the  hvte  Dr.  R.  J.  Levis,  of  Phila- 
delphia, who  used  this  remedy  many  times.  The  operative 
procedure  is  precisely  the  same  as  wlten  iodine  Unctare  is 
used :  the  sac  is  emptied  of  its  fiuid  by  the  canula,  and 
through  this  the  carbolic  acid  is  injected  into  the  interior 
of  the  sac,  and  not  allowed  to  pass  into  the  several  layers 
of  tissue  about  the  sac. 

The  injection  of  heinorrhoids  with  carbolic  acid  and 
glycerin  is  a  distinct  advance  in  the  treatment  of  these 
bodies.  The  dose  required  depends  somewhat  on  their 
size  and  condition.  According  to  Dr.  Kelaey,*  who  is  an 
authority  on  this  subject,  the  more  recent  hemorrhoids 
should  bo  injected  with  diluted  carbolic  acid  (1  part  of 
acid  to  2  parts  of  glycerin);  but  an  old  and  large  hemor- 
rhoidal tumor  can  be  injected  with  the  pure  acid,  that 
there  may  bo  some  alougbing.  After  the  aeparution  of 
the  slough,  and  in  the  course  of  healing,  the  tumor  will 
contract  much  and  ultimately  be  entirely  absorbed.  Few 
methods  of  treatment  are  more  signally  8ticr.essful  than 
this  way  of  treating  hemorrhoids. 

Besides  these  local  uses  of  carbolic  acid,  there  are  scv- 


*  Th«  Now  York  Uodkal  Rooord,  August  7,  IBM. 
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cral  points  to  be  examined  into  regarding  its  application 
in  internal  maladies.  It  is  reported  by  Teseicr,  of  Mauri- 
tiua,  that  hikrmUtent  fever  can  be  cured  by  the  injection  of 
a  solution  of  the  acid, — }  of  a  grain  in  20  minims  of  wat«r. 
Kunze  asserts  that  the  injection  of  the  acid  will  procure 
resolution  of  the  lung  in  cases  of  pneumonia.  JSnlarged 
spleen^  the  result  of  chronic  malarial  poisoning,  can  be 
reduced  X^  the  normal  by  an  occasional  injection  of  carbolic 
acid,  tincture  of  iodine,  and  glycerin  (1-1-2);  probably 
once  a  week  is  often  enough  for  this  purpose.  The  hypo- 
dermatic syringe,  provided  with  a  long  needle  of  small 
calibre,  is  a  suitable  instrument  for  this  purpose.  The 
same  solution  i*  proper  for  the  treatment  of  abscess  of  ihe 
Uver  when  it  is  sacculated,  or  early  in  the  case,  before  the 
purulent  jiccumulation  is  invested  and  held  by  a  retaining 
membrane, — the  so-called  pyogenic  membrane.  Abscesses 
in  other  situations  arc  treated  successfully  in  the  same  way, 
— viz.,  by  injecting  into  them  a  mixture  of  e([ual  parts  of 
carbolic  acid  and  tincture  of  iodine.  In  these  troubles,  di- 
lution of  the  injecting  materials  is  not  necessary.  In  a  for- 
midable case  of  sublingual  alsccsSf  carbolic  injections  proved 
entirely  successful  in  tlio  hands  of  Skibnivsky.*  Blood- 
poisonwgyf  due  to  a  poisoned  M-ound  of  the  hand,  was 
rapidly  cured  by  injections  of  c^irbolic  ncid  (four  per  cent) 
into  the  other  arm,  t^vo  injections  being  practised  in 
twenty-fonr  hours. 


Treatment  of  Poisoning  by  Carbolic  Add. — Should  a  lethal 
action  occur  in  consequence  of  error  in  the  dosage  or 
idiosyncrasy  in  the  patient,  or  of  an  attempt  at  suicide, 


«  'Wratsch.    Quoted  by  The  London  Medical  Record,  August  16, 188S. 
t  The  L«nrat,  April,  1886,  vol.  i.  p.  IM. 
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tLe  question  for  consideration  is,  "What  anUigoniatic  reme- 
dies can  be  applied  ?  It  is  evident  that  if  the  carbolic 
acid  lias  been  adiuinititcred  hyj»t>dormaticall\\  no  8tnma<*hal 
remedy  is  of  any  use ;  for  the  eubcutaneous  administration 
BO  quickly  develi>ps  the  symptoms,  ami  beyond  the  reach 
of  a  chemical  antidote,  that  it  were  idle  to  expect  relief 
by  any  other  mode  of  ^ving. 

An  antagonist  which  has  the  power  to  oppose  the  action 
of  the  jKtison  at  many  points  has  been  brought  forward, 
but  it  has  not  attracted  the  attention  it  ou^jht  to  have 
done.     A  distinijuished  Hurgeon  of  New  York,  T)r.  Post, 
made  me  acquainted  with  it,  and  told  nie  the  particulars 
of  a  case  in  which   he  had  UEted  it  W^th  success, — the 
only  caae  that  had  occurred  in  his  practice  or  eleewhero,  • 
Dr.  Post  wa.-^  induced  to  make  use  of  atropine  by  observ-J 
ing  that  the  pupils  of  his  patient  were  minutely  contracted. 
On  learning  these  fiict.«,  I  instituted  a  cf)nreo  of  experimental 
in  the  Laboratory  of  Kxperimental  Theraf^utics  of  Jeffer-' 
8on  Oollcge,  and  fouml  that  Dr.  Post's  observations  were 
correct,  and  that  the  ant^igonism  must  prove  a  valuable 
means  of  eanng  livew.      I  ascertained  that  the  antago- 
nism between  carbolic  acid  antJ  atropine  was  similar  to  the 
antagonism  bet>vecn  morphine  and  atropine, — that  is,  the 
depression  of  the  circulation  and  of  the  respiration  caused - 
by  carbolic  acid  is  overcome  by  atropine,  so  that  these! 
great  organs  of  life  can  maintain  the  vital  |x)wers  until  the 
depressing  agent  is  eliminated.     Besides  the  antagonism 
between  tbu  actions  of  both  agenlji  on  the  cireulation  and 
respiration,  it  should  be  noted  also  that  it  extends  to  the 
cerubmra,  to  the  pupils,  to  the  mm-ons  membrane,  and  to 
the  skin.     It  may  be  well  to  make  some  observations  on 
these  points.     As  regards  the  cerebrum,  the  hebetude  of 
mind  at  the  first  onset  of  the  toxic  symptoms,  and  tbe^ 
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deepening  of  this  impression  into  coma,  are  opposed  by 
atropine,  which  suits  in  the  oppoflite  direction.  The  mi- 
nutely-contracted pupil  is  due  doubtless  to  the  unopposed 
action  of  the  third  nerve,  in  consequence  of  paralysis  of 
the  sympathetic  governing  the  radiating  fibres  of  the  iris; 
the  filaments  of  the  third  nerve,  aa  ia  well  known,  being 
distributed  to  the  circular  fihris,  which  contract  the  pupil, 
while  the  radiating  fibres  enlarge  the  pupiL 

The  quantity  of  atropine  required  to  oppose  the  effects 
of  carbolic  acid  can  be  determined  only  by  trial.  The 
BtatAi  of  tlie  pupil,  the  degree  of  coma,  and  tlie  manner  of 
maintenance  of  the  respiration  are  the  signs  by  which  the 
condition  of  the  patient  is  made  known,  and  also  by  which 
a  judgment  as  regards  the  amount  of  the  antidote  may 
be  formed. 


OREOSOTUil:   CREOSOTE. 
Ouaiaoot 

The  actions  and  uses  of  creosote  are  so  nearly  those  of 
carbolic  acid  that  any  additional  matter  referring  merely  to 
the  creosote  would  seem  to  bo  a  labor  of  supererogation. 
There  are,  however,  several  special  uses  of  creosote,  or 
guaiacol,  that  may  be  mentioned  here  with  advantage. 

Ordinary  creosote  and  guaiacol  are  not  identical,  but  are 
BO  nearly  so  as  to  pennit  the  substitution  of  one  for  the 
other.  Guaiacol  contains  about  seventy  per  cent  of  pare 
creosote.  Creosote  diflers  from  phenol  or  carbolic  acid  in 
eevoral  points,  but  the  main  difference  just  here  is  that 
creosote  is  obtained  from  the  distillation  of  wood-tar, 
whereas  carbolic  acid  is  a  product  of  coal-tar.  Guaiacol 
is  a  specially  pure  creosote,  obtained  from  guaiac,  and  is 
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therefore  better  for  hypodermatic  injection;  but  in  the 
absence  of  guaiacol,  ordinary  creosote  may  be  used.  It 
should  be  tlie  practice,  however,  always  to  make  use  of 
the  purest  attainable  drug,  for  hypodermatic  injection 
eepecially. 

A«  creosote  is  not  readily  soluble  la  water,  several  ex- 
pedienU  are  practised  to  obtain  the  nece«8ary  strength  in 
solution.  In  the  first  place,  the  beech  wood  creosote,  or 
gtiaiacol,  should  be  made  use  of,  and  with  this  it  is  easy  to 
prepare  a  solution  by  dissohing  1  or  2  dro]>fl  in  20  minima 
of  distilled  water,  of  chloroform  water,  or  in  oil  of  vase- 
line; after  the  solution  of  the  first  portion  is  effected,  the 
remainder  up  to  5  or  6  drops  can  be  dissolved  in  the  same 
eolation  with  persistent  agitation.  In  this  way  ad  strong 
doses  aa  are  desired  cun  be  administered.  The  usual  dose 
is  from  1  to  10  or  more  minims,  begiuuing  with  the 
minimum  twice  a  day,  and  increasing  as  rapidly  as  may  be 
until  10  to  15  drops  are  given.  Tlie  injections  should  he 
made  into  the  abdomen,  hips,  or  back,  as  the  patient  prefers 
or  aft  U  expedient  Very  little  pain  is  felt.  I  have  found 
that  the  guaiacol  gives  almost  no  pain, and  is  not  objected 
to  by  the  most  fastidious  person.  While  the  hypodermatio 
injection  is  going  on,  inhalations  of  creosote  may  be  prac- 
tised twice  or  more  a  day.  All  authorities  agree  on  tlie 
deairability  of  introducing  into  the  patient's  system  the 
largest  practicable  amount  of  tlie  medicament.  According 
to  Lublinaki,*  niueh  depends  on  the  purity  of  the  prepara- 
tion. He  found  tliat  when  the  guaiacol  was  administcrod, 
the  smoky  and,  after  a  time,  the  blackish  discoloration 
of  the  urine  never  occurred ;  but  from  common  creoaot 
this  was  a  constant  result. 


*  ContxmlbUU  fQr  die  g«nmnite  Tbera|iie,  NoTexnber,  1887. 
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Dr.  Scbctclig*  ha«  published  a  novel  and  at  tltc  same 
time  a  most  effective  method  for  injecting  creosote,  if  ita 
proposer  is  found  to  state  tlie  truth  or  is  to  be  credited. 
It  is  to  dissolve  creosote  in  pure  oil  of  cloves  of  twenty  to 
thirty  per  cent,  strength,  and  adniinister  four  to  twelve  in- 
jections of  Iti  minims  each.  He  tinds  that  this  causes^  no 
irritation  and  ia  very  effective.  The  injections  are  practised 
every  fifteen  minutes  to  one  hour,  until  the  desired  umotint 
is  received.  The  temperature  of  the  phthisical  patient  was 
seen  to  be  reduced  several  degrees  by  the  creosote,  and  no 
disturbance  of  the  stomach  occurred  in  consequence  of  the 
administration  of  this  remedy  in  any  patient. 

We  tind  no  other  reference  to  the  use  of  oil  of  cloves  as  a 
vehicle  for  the  subcutaneous  injection  of  creosote.  Oil  of 
cloves  is  an  antiseptic  and  an  analgesic  locally  applied,  and 
because  of  these  properties  is  the  more  useful  as  n  vehicle. 

Creosote  may  be  tested  as  follows :  Dissolve  the  sup- 
posed genuine  creosote  in  80  paiis  of  water,  and  add  to 
this  solution  1  minim  of  liquor  ferri  perchloridi ;  a  dark- 
brown  precipitate  forms ;  but  with  oiu-bolie  acid  or  impure 
creosote  a  hlue  sediment  falls.f 

The  result  of  the  treatment  of  phthisb  by  creosote  ia 
seen  in  diminution  of  coTigh  and  expot^toration,  disapi»ear- 
auce  of  the  bacilli,  of  night-sweats,  of  fever ;  improvement 
in  the  appetite  and  digestion,  and  gaun  in  weight  and  in 
strength.  As  regards  the  effect  of  the  remedy  on  mortal- 
ity-rates, much  depends  on  the  stjige  of  tlie  disease,  the 
character  of  the  individual,  and  the  time  spent  in  carr}'itig 


*  Tlie  Thorapeutio  Oozettf,  1889,  p.  484. 

f  Bitcluiiflky  sufTgcsts  the  fullowing  test:  1  c.c.  of  ih<t  creosote  ibould 
be  dUsoIvcd  in  10  c.c.  of  a  ntnety-per-4?ont.  alcohol  eoluttoo,  and  4  c.c.  of 
this  solution  mixEKl  %s-tth  10  c.c.  of  pure  sulphuric  ucid.  If  guaiacot,  thu 
li'^uid  is  of  a  roay  hue  ;  if  common  creoeote,  it  is  ninioiit  hrown. 
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out  the  treatment.  As  is  tlie  case,  necessarily,  witJi  all  kinde 
of  treatment,  those  patients  do  best  that  are  seen  earliest  and 
in  the  very  onset  of  the  disease.  Tlie  greater  the  damage 
done  to  the  lung  by  induration,  the  product  of  catarrhal 
pneumonia,  and  by  the  formation  of  excavations,  the  more 
difficult  the  work  of  restoration.  There  are  statistics  avail- 
able for  the  determination  of  the  real  value  of  the  creosote 
treatment  LubHnski*  has  treated  four  hundred  cases; 
but  as  he  could  keep  under  observation  but  two  hundred 
and  ten  of  these,  he  reported  on  these  only.  Of  thirty-two 
caseH  treated  at  their  own  homes,  there  were  eleven  recov- 
eries, and  of  one  hundred  aud  seventy-eight  polyclinic 
cascB,  only  twelve  could  be  considered  ns  cured. 

Soromerbrodtf  reports  a  scries  of  five  thousand  cases 
treated  by  injections  of  creiwotc  through  a  period  of  nine 
years,  and,  as  a  rale,  in  all  cases  not  too  far  mlvanced  this 
remedy  gave  surprising  results.  The  effects  noted  were 
improvement  in  general  condition,  increase  of  appetite 
and  of  digestive  power,  diminution  of  cough  and  expec- 
toration, arrest  of  the  nocturnal  swejits,  and  dii»appeanmco 
of  all  the  physical  signs  of  phthisis.  In  many  cases  ulcers 
of  tlie  larynx  healed,  and  scrofulous  tumors  disappeared 
rapidly.  He  was  able  to  say  that  many  cases  were  appar- 
ently cured.  The  minimum  duration  of  the  treatment 
was  one  year.  In  the  case  of  females  the  treatment  was 
suspended  during  the  mi^nstrual  period.  Tlie  amount 
of  creosote  taken  was  considerable,  from  the  minimum 
done  of  1  minim  up  to  the  maximum  daily  of  10 
minims. 

The   experiences   of   Somraerbroiit  induced  Dr.  Paul 


*  CeDtnlbbiU  fur  die  gesammte  Thcmpie,  November,  1887. 
t  Berliner  kliniKhe  Woi:faen«chrifl,  18S7,  No.  15. 
I  14* 
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Quttniunn,*  of  Berlin,  to  essay  tlie  same  practioe,  and  his 
resultfl,  in  tlie  main,  correflpond  with  those  of  hia  prede- 
cessor. 

Aa  respecta  the  uses  of  creosote  hypodermatically,  there 
arc  none  otherH  of  importance  requiring  attention.  It  ia 
true  that  in  many  of  the  uses  assigned  to  carbolic  acid, 
creosote  may  be  Buk-^tituted.  This  understood,  much 
repetition  may  be  avoided. 


ANTIPYHIN. 

Pbopertiks. — The  name  "antipyrin"  is  a  trade  desig- 
natiou,  Bubstitiitod  for  the  imposisiblo  ohemical  name,  di- 
Tixetbyloxytpimieine,  and  is  made  from  a  chief  quaUty  of  this 
clieniioal  product, — •namely,  the  antipyretic  4juality. 

Antipyrin  is  u  white  or  grayish-white  powder,  soluble 
in  all  proportions  in  water.  It  has  biisic  pro(>ertiea,  and 
combines  with  acids  to  form  salts.  ^Vhea  giren  hypo- 
dermatically  the  dose  may  be  five  (5)  graint*  to  Uiirty  (30) 

lins.  The  following  solution  is  suitable  for  the  purpose 
'of  subcutaneous  medication. 

K   Antipyrin.,  jlv  ; 

Aquic  dcatil.,  ^i.     M. 
Sig. — ^Twenty  (20)  mimnu  contain  ten  (10)  grains. 

As  antipyrin  ia  so  freely  soluble  in  wat*?r,  the  dose  may 
be  made  to  vary  within  wide  limits;  but  in  gi\"ing  it  by 
the  stomach  or  hypodurmalieally  it  should  be  remembered 

•Berlinor  klinUehe  Wochensclmft,  1888;  also,  Dr.  C.  M.  Hopnunn, 
tbid. ;  aUo,  Dr.  Von  Bninn,  ibid. ;  also,  Dr.  Kaalzer,  ibid.  Quoted  by  The 
London  Mcdiiml  Rconrder,  October,  1888. 
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serious  may  be  the  consequences  of  an  overdose, 
eepedally  by  the  latter  method. 

PmrsiOLOGiCAL  AcTioxs. — Locally,  the  effocta  of  nntip^'- 
rin  are  quickly'  dinplayed  uiler  the  entrance  of  its  solution 
into  the  subcutaneous  tissue.  In  twenty  minutes  a  por- 
tion of  thut  given  can  be  detected  in  the  nrine.  It  is 
largely  excreted  by  the  urine.  There  is,  as  a  rule,  but 
little  pain  caused  by  the  injection;  but  now  and  then, 
owing  to  special  susceptibility  probably,  excruciating  pain 
is  felt  This  result  can  be  obviated  by  adding  a  littJe 
cocaine  to  tlie  solution, — say  ^  of  a  grain  (See).  Further, 
now  and  then,  also,  an  inflammatory  swelling  is  formed  at 
the  site  of  the  injection  which  may  proceed  to  suppura- 
tion. 

There  is  much  similarity  in  the  action  of  the  various 
members  of  the  group.  Nevertheless,  antipyrin  has  its 
own  form  of  action.  This  fact  is  shown  by  the  rajtidity 
with  which  symptoms  are  developed,  and  llie  clear-cut 
outline  of  each  paKicular  sign.  In  common  with  the 
general  mode  of  action,  antipyrin  increases  somewhat  the 
action  of  the  heart  and  of  the  respiration ;  the  face  flualies 
a  little,  and  a  general  subjective  sense  of  warmth  is  felt 
over  the  body ;  then  perspiration  more  or  less  profuse 
comes  on,  and  this  ending,  the  pulse-rute  and  the  tempera- 
ture are  lowered.  In  the  normal  state  the  body-heat  is  not 
atfccted,  but  when  febrile  heat  occurs  the  decline  of  tem- 
perature is  quite  notable,  reaching  as  much  as  2^  or  even 
4**  Fahr.  There  can  be  but  little,  if  any,  doubt  regiu-ding 
the  nature  of  the  decline  of  tcm^wrature.  The  production 
of  the  water  of  perspiration  and  the  conversion  of  this 
water  into  vapor  can  be  accomplUheil  solely  by  m^ans 
of  the  liberation  from  the  body  of  a  large  amount  of 
heat,  a  loss  that  frequently  occasions  a  marked  diminution 
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of  temperature.  A  similar  phenomenon — the  disappear- 
ance of  heat  during  the  boiling  of  water — was  formerly 
accounted  for  by  the  theory  of  "  latent  heat,"  but  is  now 
explained  by  the  supposition  that  the  heat  has  boeu  con- 
verted into  another  "  mode  of  motion,"  to  use  Uie  scientific 
expression  now  emydoyed  to  explain  the  process. 

When  the  sweating  process  is  over,  there  is  found  to  be 
a  considerable  lowering  of  the  temperature, — from  1°  to 
3°  Fahr.,  according  to  the  do«c.  With  this  decline  of 
body-heat  the  surface  of  the  body  is  cool,  and  a  sense  of 
chilliness  deepening  into  a  rigor  tlicn  comes  on.  There 
are  great  variations  in  the  extent  and  depth  of  the  cold 
stage,  and  in  the  algid  condition  as  aflecting  the  circular 
Hon  and  the  respiration  in  ll)e  several  members  of  this , 
group  employed  in  hypodermatic  therapeutics.  Some  of 
them, — kairia,  for  example, — when  g^ven  in  full  medicinal 
doses,  cause  such  profuse  sweating  and  such  a  decided  rigor 
that  the  circulation  becomes  exceedingly  embarraBsed,  tlie 
heart's  action  feeble  and  irregular,  and  ail  the  signs  of 
collapse  appear.  Antipyrin,  fortunately,  has  little  of  the 
chill  stage,  or  rigor,  consequently  it  is  far  safer  in  actual 
practice  than  the  other  members  of  the  same  group.  Seri- 
ous and  threatening  s^Tuptoms  are  not  to  be  expected  from 
antipyrin  when  exhibited  in  proper  doses. 

Besides  the  effects  above  described,  we  have  now  to  note 
with  some  detail  the  action  of  antipyrin  on  the  nervous 
centres.  In  common  with  the  other  members  of  the  same 
group,  it  acts  on  the  central  apparatus  of  tlie  nervous 
system,  especially  on  its  sensory  and  motor  tracts.  It  has 
a  paralyzing  action,  and  it  modifies  the  ttate  of  the  sen- 
sory centres,  remonng  pain.  It  modifies  the  reflexes  and 
lessens  the  receptivity  of  the  cord.  When  large  doses  are 
exhibited  a  tetanic  stage  is  observed  in  the  lower  animals 
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snlijected  to  experiment,  but  no  corresponding  atate  has 
occurred  in  man, 

Antipyrin  acts  somewhat  on  the  walla  of  the  vesAeU, 
incTeu**intf  their  tonicity  and  raising  the  arterial  tension, 
thus  causing  a  rise  of  arterial  pressure  at  tirst,  hut  after- 
wards relaxing  the  vcs»eU.  It  diminishes  the  ahnorniul 
temperature  of  fever,  but  has  do  appreciable  influence  on 
the  normal  body-heat  The  mode  in  wbicli  the  reduction 
of  febrile  beat  is  accompli^^hed  id  not  agreed  upou.  Some 
hold  to  the  theory  of  excitation  of  the  thermogenic  centre 
in  the  brain ;  others  maintain  that  the  diminution  of  nu- 
tritiv'e  activity  ^utHcus  to  account  for  the  decline  of  fever- 
heat.  The  heat-centre  is  a  hypothetical  centre ;  it  has  no 
place  at  present  in  anatomical  systems,  and  fthysiology 
merely  speculates  on  its  probable  position,  and  does  not 
define  ita  powers  or  its  inhibitions.  On  the  other  hand, 
antipyrin  stirs  u[»  various  parts  of  the  system  and  sets  np 
numerous  changes  in  the  tissues,  altering  the  form  and 
character  of  various  secretions  and  parta,  which  must  in- 
duce corresponding  changes  in  temperature. 

Oa  the  blood  itself  antipyrin  has  no  decided  action.  It 
does  not  affect  the  hirmoglobin,  nor  does  it  cause  the 
cyanosis  or  the  oppression  which  attend  the  maximum, 
action  of  some  of  the  antipyretics*  as  kairin,  acetanilid* 
and  many  others.  It  is  the  hemoglobinuria  which  has 
such  a  balcfhl  influeneo  on  the  caae,  hastening  tlie  lethal 
action. 

One  of  the  first  maladies  ffir  which  antipyrin  was  pre- 
8<'ribed  is  acuU  rheumafism.  The  testimony  regarding  ita 
virtucji  in  this  di8caj>e  is  rather  conflicting.  According  to 
Alexander/  who  firwt  prescribed  it  (188-4),  it  is  the  best  of 


•  BmUuer  Mntlich  ZctUchnft,  1884,  Noe.  11  and  14. 
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remedies  for  acute  rheumatism.  In  two  days  the  pain  ia 
relieved  and  the  swelling  uf  the  joints  lessened ;  but  these 
ejects  are  not  permanent;  relapses  occur,  and  liirther  use 
of  the  remedy  becomes  necessary.  In  treating  rlieuma- 
tism  with  antipyrin  the  remedy  should  be  persisted  in,  and 
for  a  time  after  all  rheumatic  symptoms  have  disappeared^ 
whether  or  not  relapses  occur. 

As  antipyrin  exhiljited  so  much  power  over  tlie  joint 
pain,  Alexander  concluded  that  it  must  be  analgesic  On 
^ving  it  for  analgesic  action,  it  was  soon  ascertained  to 
posses  the  property  of  relieving  pain  per  se^  and  could, 
tliercfore,  be  utilized  in  all  ueuralijic  affections.  It  is 
especially  in  the  neuralgic  cases  that  the  subcutaneous  uue 
of  antipyrin  hai*  proved  to  be  so  highly  effective. 

Friiukel,  Diijardiu-Beaumetz,  and  other  German  and 
French  physicians  have  contributed  facts  illustrating  the 
same  point.  Before  going  into  this  subject,  I  would  say 
something  further  regarding  antipyrin  in  acute  rheumatism. 
It  is  generally  held  that  it  is  about  as  effective  in  acute 
rheumatism  as  salicylate  of  sodinm,  nnd  the  same  rides  ob- 
tain in  reB])ec't  to  its  contitmed  use,  to  prevent  relapses. 
There  are  no  facta  or  statistics  shoAving  the  comparative 
■  results  as  to  heart  coniplieations,  but  the  probability  is 
that  there  are  no  real  differences  in  this  respect  between 
the  salicylates  and  antipyrin.  There  are,  however,  great 
differences  in  their  power  respectively  in  relieving  joint 
pains,  and  thus  lessening  the  patient*s  distress. 

Most  prominent  among  those  wlio  have  signalized  their 
clinical  study  of  the  actions  and  uses  of  antipyrin  is 
Professor  Germain  See,*  whom  we  find  to  have  contrib- 
uted the  greatest  number  of  facte  to  the  existing  knowledge 
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of  its  analgesic  actions.  The  utility  of  antipyrin  in  acute 
rheumatism  being  demonstrated,  the  next  step  consisted  in 
applying  it  to  the  treatment  of  tnJgraine.  The  first  reports 
of  its  utility  spread  through  all  civilized  countries,  and  so 
far  was  it  vulgarized  that  the  sufferers  from  migraine, 
especially,  went  about  with  powders  of  antipyrin  in  their 
pockets  to  take  when  desired.  By  the  subcutaneous 
method  it  was  found  that  antipyrin  was  most  eftective  aa 
a  remedy  in  cases  of  neuralgia.  The  forms  o^  neuralgia  in 
which  it  has  proved  most  decidedly  curative  are  the  tic 
oidoitreux  of  the  fifth  nerve,  migraine,  and  sciatica.  The 
amount  given  in  these  affections  will  range  from  5  to 
15  or  20  grains,  repeated  several  times  in  the  twenty- 
four  hours,  if  the  severity  of  the  case  requires  so 
much. 

While  antipyrin  is  effective  ngainst  the  neuralgias  of 
common  origin,  the  same  result  can  hardly  be  expected 
when  a  tumor  or  an  exostosis  has,  by  pressure  on  a  nerve- 
trunk,  caused  the  pain.  In  thia  instance  only  temporary 
relief  can  be  effected,  and  it  may  be  that  the  transitory 
relief  cannot  be  procured. 

In  the  neuTalgia  of  the  cranium,  of  the  Jiflh  nerve,  and 
of  the  scialiCy  the  best  curative  results  are  obtained  by 
injecting  deeply  in  the  neighborhood  of  the  affected  nerve, 
but  not  so  deeply  as  to  bring  the  needle  in  contact  with  the 
nerve.  The  solution  of  antipyrin  for  this  purpose  maybe 
equal  parts,  or  one-half,  or  one-fourth.  The  repetition  of 
the  dose  will  depend  on  the  nature  of  the  inducing  cause, 
on  the  curative  effect  of  the  first  injection,  and  especially 
on  the  state  of  the  nerve.  It  is  well  known  that  theao 
conditions  have  a  decided  effect  in  favoring  or  retarding  or 
preventing  neuralgic  seizures.  Among  those  who  have  ex- 
pressed themselves  most  decidedly  on  the  analgesic  effects 
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of  ftritipyrin  are  Alexander  (op,  ciV.),  Beimne,*  Lang^^rd.t 
Frjiukei,t  Xeum:inn,§  Dujurdin-Beaumetz,||  Meudel,1f  and 
others. 

Professor  See  has  shown  that  anlipj-rin  causes  a  very 
notable  diminution  of  the  sensihilily  to  pain  in  the  limb 
into  which  the  soUition  has  boen  thrown,  and  above  that 
of  the  other  limb.  The  electric  cxcitutiou  of  the  sciatic 
in  an  animal  under  the  influeuco  of  antipyrin  does  not 
produce  any  of  those  reflex  contractions  that  indicate  fee- 
bleness of  the  perceptive  sense  and  of  the  reflex  response 
of  the  spinal  cord.  Cliouppe  hjis  shown  experimentally 
that  wht-n  snfHcient  strychnine  to  cause  death  is  given  to 
a  dog  under  the  influence  of  antipyrin,  the  characteristio  '' 
strychnic  convulsions  do  not  appear.  Antipyrin,  it  must 
bo  noted,  ia  a  tetimi^ior  when  large  doses  are  given. 

It  is  asserted  by  S6e  that  all  kiuda  of  pain  are  relieved 
with  certainty  by  antipyrin,  and  among  the  most  severe  he 
mcntionB  biliary  colic  (pasaago  of  gall-stones)  and  renal 
oolic  (passage  of  renal  calculi),  than  from  which  man 
can  fiuflcr  no  greater  pain,  and  they  are  forms  of  pain 
readily  cure<l  by  tltis  remedy.  It  may  well  he  doubted  if 
many  of  these  are  permanently  cured ;  they  are  rather 
relieved  for  the  time  being,  and  reappear  subsequently. 
Among  the  pains  assuaged,  ot>on  cured,  by  antipyrin  are 
earache  and  toothache.  From  2  to  10  grains  thrown  un- 
der the  skin  at  the  angle  of  the  jaw  will  quickly  afford 
relief,  eaf>ecially  if  tlie  solution  is  deposited  in  the  neigh- 


•  FoTtschritte  der  Med.,  1884,  Nos.  20  »nd  21, 

fTherap.  Monntsbefte,  IB87,  p.  20 

X  Ibid.,  p.  451. 
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iiorhood  of  the  afFccted  part.  In  otjilgia,  besides  tlie  ex- 
ternal Kubcutaneoufl  application,  the  ear  may  bo  filled  u-ith 
a  warm  solution  of  antipvrin. 

Friedliindcr *  relates  his  experience  of  the  action  of 
antipyrin  in  the  painful  affections  of  children,  and  ho 
statort  iliat  it  iis  uniformly  effective  and  is  well  borne  by 
tlic  little  ones.  Frankel,t  of  Bresluu,  strongly  urges  a 
combination  of  antipyrin  and  morphine  for  subcutaneoos 
injection  in  painful  atfections,  notably  kemicrauiaf  nmralffia 
of  spinal  nerves,  including  the  sciatic^  and  other  diseases 
of  the  same  character. 

The  hypodei-mutic  injection  of  antip^Tin  has  been  used 
successfully  in  assuaging  the  pains  of  labor,  while  it  does 
not  retard  the  uterine  contriictiona.  There  it*  an  ubiindHnco 
of  testimony  in  proof  of  this.  Queirel,t  of  Mari^eilleK, 
France,  makcd  use  of  antipyrin,  with  or  without  mor- 
phine, for  tho  relief  of  labor  pain.  Imbert  de  la  Tourhe§ 
practised  the  siune  method,  but  combined  cocaine  with 
the  antipyrin,  tlius  securing  the  analgesic  effects  of  both. 
Tlje  combination  of  antipyrin  with  cocaine  has  shown  ex- 
ceptional utility  in  the  relief  of  painful  slates  of  various 
kinds.  The  anodyne  and  analgesic  effects  of  this  combi- 
nation during  labor  are  untpicTitionably  effective  in  re- 
lieving **  tho  pains,^'  but  it  Bometimes  fails  by  reason  of 
idioriyncrft*»y,  probably.  The  administration  of  antipyrin 
during  labor  must  be  regulated  by  tlie  effect  it  has  on  the 
real  pain.  The  amount  given  is  often  larger  than  neces- 
sary. From  five  (5)  to  fifteen  (15)  grains — from  (JO  centi- 
grammes to  1  gramme,  according  to  the  new  notation 


•  Th«rmp.  MoniiUhotl«,  1887,  Band  i.  p.  802. 
t  Deutsche  Med.  Wochcoschrift  1887,  Band  i.  p.  451. 
X  nictionnnire  de  Th^peutique,  Appvndice,  loine  iv.  p.  HKX 
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— is  sufficient  in  most  cjibcs  to  keep  the  pains  witliin  due 
bounds. 

Other  paxm  than  those  mentioned  above  are  greatly  re- 
lieved by  the  injection  of  autipyrin;  for  example,  the 
paim  of  tabes  dorsalis  or  locomotor  at^ixia.  An  aiialgeeio 
must  not  be  given  too  hiuatily,  for  much  of  the  pain  is  the 
exproflsion  of  a  merely  nervous  state  in  a  neurotic  subject, 
prone  to  exaggerate  his  sutteriugs.  Until  it  becomes  mani- 
fest that  the  pains  are  genuine,  it  were  bettor  to  withhold 
antipyrin  and  give  such  a  placebo  as  water,  which  has  some 
effect  on  local  nerve-pain,  and  is  not  therefore  such  a 
placebo  as  implies  fraud.  When  the  nerve-pain  of  tabes 
dorsalis  comes  on,  it  occurs  usually  in  the  fifth  nerve,  in 
tlie  cervico-brachial  plexus,  and  in  the  sciatic  nerve;  in 
the  last  meutioiicd  inure  frequently  than  in  any  of  the 
others. 

Injections  of  antipyrin  are  remarkably  effective  in  the 
treatment  of  lumbago.  A  letter  from  Paris,*  containing 
an  account  of  a  case  of  lumbago  of  great  severity  in  the 
Hfitel  Diou,  statt's  tliat  the  condition  of  the  patient  was 
BO  bad  that  he  could  not  rise  up  in  bed,  and  could  not 
sit  down  when  out  of  bed.  One  injection  of  antipyrin 
brought  about  complete  relief.  Having  very  plain  objec- 
tive evidence  of  the  existence  of  subacute  rbcuniatisra,  the 
antipyrin  was  continued  in  the  same  dose  morning  and 
evening — ue.y  7J  grains — for  some  days  longer;  but  the 
single  dose  sufficed  for  the  lumbago,  and  no  return  or  re- 
lapse occurred  at  any  Kul>sequent  time.  Such  a  case  illus- 
trates alike  the  curative  efiecta  of  antipyrin  and  the  value 
of  the  hj-podermatic  method  (Lucking,  Lcpine,  See). 

In  uBiug  the  hypodermatic  method  it  is  better  to  insert 
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tbe  needle  so  timt  its  point  is  in  the  noighborbood  of  the 
nerve,  but  not  actually  touching  it.  That  the  injection  ia 
tbe  better  tlie  neiu-cr  the  material  comes  to  tlie  ttcatof  pain, 
there  is  little  doubt,  altbough  the  &ct  i^  not  university 
admitted. 

As  regards  the  use  of  antipyrin  iu  the  painful  diseases, 
it  is  clear  that  the  remedy  is  far  more  effective  when  nscd 
subcutaneously  than  when  given  by  the  stomach.  Professor 
Sec  was  the  first  advocate  of  its  hypodermatic  use,  and 
speedily  learned  that  its  analgesic  action  is  equal  to  that 
of  morphine,  and  that  it  does  not  involve  the  formation 
of  a  habit  and  is  more  pleasant  in  action.  In  an  investi- 
gation on  this  point  he  ascertained  that  in  all  painful 
uHoctions  of  every  kitid,  jn  which  morphine  had  been 
used  hitherto,  antipyrin  was  equally  effective  in  relieving 
the  pain  and  equally  curative  in  the  various  conditions 
present.  Friinkel,  Wolff,*  and  Hirsoh  have  reported  their 
ex]>enence  with  it,  and  they  confirm  on  all  points  tbe  state- 
ments of  See.  They  also  find  that  by  subcutaneous  injec- 
tion antipyrin  givt'8  far  more  relief  than  when  administered 
by  the  stomach.  In  summing  up  the  foruiA  of  disease  in 
which  he  has  found  it  specially  effective,  Wolff  gives  the 
following:  in  muscular  rheumatism,  the  chest-pains  of  the 
phthisical,  neuralgia  of  the  important  nerves,  etc.  See 
finds  that  the  maladies  for  the  relief  of  which  antipyrin 
has  been  used  successfully  are  as  follows :  the  neuralgic 
pains  of  nerve-trunks ;  chest  pains  due  to  aneurism  or 
valvular  disease,  etc.;  pseudo-angina  peotoriH;  all  forms 
of  colic, — hepatic,  renal,  uterine,  and  menstrual.  Lumbago 
is  especially  amenable  to  the  anodyne  effects  of  antipyrin 
given  subcutaneously.     As  this  is  often  a  very  obstinate 
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aflectiou,  and  is  so  effectively  treated  hy  the  antipyrin  in- 
jectione,  they  ehould  be  ^veii  in  all  ttuitiible  ca»eb.  There 
can  be  no  doabt,  also,  that  antipyrin  is  an  effective  remedy  in 
dyemeuorrhoyi,  when  the  pain  is  severe  enough  to  require 
action  (t)r.  Wimlulschmidt).*  The  time  for  a<imini8tering 
antipyrin  is  at  the  access  of  pain,  whether  before  or  after 
tlie  appearance  of  the  menstrual  flow. 

Finally,  as  respects  the  use  of  antipyrin  subcutaueously 
in  the  treatment  of  painful  affections^  it  may  be  said  that 
it  can  bo  employed  in  all  cases  where  pain  is  the  essential 
condition.  Tlic  dose  for  adults  ranges  bet>veen  5  and  20 
grains,  aiul  the  repetition  of  tlie  dose  depends  on  the  effect'* 
of  the  first  injection  and  on  the  degree  and  character  of 
the  pain.  It  is  true,  larger  doses  may  be  given ;  but  when 
the  method  of  use  is  by  the  hypodermatic  injection,  the 
quantity  lixed  on  here  will  usually  suffice. 

As  considerable  pain  iwually  attends  on  the  injection 
of  antipyrin,  and  as  its  curative  power  aUo  is  enhanced 
thereby,  it  has  been  proposed  to  add  cocaine  to  each 
solution  as  follows  (Martiuj.f 

B  Cocaine  hydrocblorAt.,  gr.  ii; 
Anlipyrinl,  jiil ; 
Aquw,  31.     M. 
Big. — The  doee  for  hypodennatic  usn  ranges  from  10  n\,  to  20  ti^^ 

Bee  X  bas  also  recommended  the  addition  of  some  cocaine 
to  the  solution  at  the  time  of  the  injection.  The  quantity 
of  cocaine  rIiouM  be  Hufficient  t)nly  to  t^top  the  local  jiain. 
On  the  other  hand,  the  proportion  of  cocaine  in  a  solution 


*  Allgem.  Med.  Central.  Zeitung,  Berlin,  July  4,  1888. 
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of  antipyrin  must  be  greater  or  less  as  it  ia  intended  tlutt 
the  cocaine  or  the  untipyrin  shall  dominate  or  merely  sup- 
port tlie  nnalgesic  effect.  When  the  purpose  is  to  allay 
pain,  that  being  the  substantive  affection,  the  curative 
effect  is  decidedly  the  more  decisive  when  the  two  agents 
arc  administered  conjointly.  Again,  should  the  condition 
be  one  of  tetanic  s{>asm  rather  than  clonic,  the  addition 
of  coctune  is  not  proper,  for  in  such  cases  its  action  would 
prove  synergistic  rather  than  antagonistic  to  the  disease. 

Spasmodic  diseases  of  various  kinds  have  been  treated 
by  nntipyrin  with  varying  suoceps,  it  is  true,  but  on  the 
whole  with  distinct  advantage.  The  first  spasmodic  affec- 
tion in  the  treatment  of  which  antipyriu  was  employed 
was  whooping-cough.  It  proved  useful,  though  not  abso- 
lutely curative,  for  its  powers  are  chiefly  shown  in  lessen- 
ing tlie  violence  and  shortening  the  duration  of  tlio  diitease. 
Friedliinder  was  among  the  first  to  prescribe  it,  in  the  Chil- 
dren's Hospital,  for  children  under  six  years.  He  found 
that  small  doses  did  better  than  large  ones,  and  Ihat  the 
children  took  the  medicine  readily  when  mixed  with  some 
raspberry  syrup  and  water.  Since  that  first  period,  anti- 
pyrin  has  been  prescribed  very  largely  for  whooping-cough, 
and  on  the  wholy  its  use  in  this  disease  is  amply  justified. 
Friedlander  found  it  exceptionally  beneficial  in  the  bron- 
chitis of  young  children,  first  peroeiving  its  utility  in  the 
cases  of  whooping-cough  in  which  the  bronchial  inflamma- 
mation  was  a  pronounced  feature.  Although  it  was  pre- 
scribed by  tlie  stomachal  administration,  it  is  nevertlieless 
necessary  to  know  that  by  the  subcutaneous  mode  its 
power  ifl  the  greater. 

Chorea  is  one  of  the  maladies  in  which  autipyrin  has 
seemed  to  be  exceptionally  beneficial.  As  the  effect  of 
this  agent  on  aeuU  rheumatism  places  it  among  the  first  of 
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remedies  for  tkis  disease,  the  therapeutical  kinship  with 
chorea  increases  our  belief  in  the  essential  charncter  of 
each  as  related  pathologieally. 

Mpilep.vj  is  another  sjiasmodic  disease  in  which  antipyrin 
was  at  first  greatly  praised.  It  is  not  as  ettective  na  acc- 
tiuiilid,  and,  as  considerable  experience  has  now  shown, 
neither  one  can  take  the  place  of  the  bromides. 

As  a  remedy  for  chorea,  however,  wo  may  admit  that 
it  has  eonaidorable  merit.  It  is  highly  praised  by  Lugroiix, 
Hirsch,  Frjinkel,  and  See  as  a  curative  agent  in  this  dis- 
ease, the  number  cured  being  already  considerable;  but 
it  is  only  rarely  given  by  hypodermatic  injection.  Antici- 
pations of  its  powerftil  curative  action  in  epilepsy  were  at 
one  time  just  as  fondly  entertained,  but  larger  experi- 
ences, as  we  have  seen,  have  disproved  thera. 

The  antipyretic  etiects  of  antipyrin  is  one  of  the  ^i^ 
&ct8  of  the  life-history  of  this  substance,  and  as  an  agent 
for  removing  surplus  heat  it  is  one  of  the  most  certain 
and  eifective  of  remedies.  It  procures  a  more  decided  re- 
duction of  temperature,  consistent  with  safety,  than  any  of 
the  newer  remedies  of  the  same  group.  AYlien  the  dose  is 
Bufficient,  the  amount  of  heat  dii^posed  of  ranges  from  1** 
to  4°  Ftdir.  Remedies  of  this  kind,  ai;tipyrin  excepted, 
have  a  uniform  eftect  in  causing  more  or  loss  cyanosis 
when  the  sweat  stage  comes  on  ;  t!ie  cyanosis  may  appear 
with  dangerous  symptoms,  which  in  some  instances  pass  off 
quickly  and  do  not  bode  ill,  but  more  frequently  the  appear- 
ance of  cyanosis  signifies  a  separation  of  the  hcemogiohin 
and  disorganization  of  the  blood.  With  the  develop- 
ment of  these  toxic  symptoms  there  ensues  increasing 
weakness  and  irregularity  of  the  heart's  action,  irregular 
aud  rapid  respiration,  often  of  the  Cheyne-Stokea  type. 
The  vessels  are  dilated  because  of  the  paresis  of  their 
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muscular  layer,  and  the  eweat-glands  being  engorged  and 
stimulated,  pour  out  a  proftisc  secretion  which,  beginning 
as  a  little  moisture  on  the  face,  soon  assumes  the  pro- 
portions of  a  tremendous  sweat  from  the  whole  surtace 
of  the  skin,  and  a  chill  inevitably  follows.  The  action 
of  antipyrin  ou  fuvur  haa  been  cun&rmcd  by  uu  im- 
menee  experience ;  but,  as  has  been  stated,  it  atiects  only 
the  elevated  temperature  of  fever,  and  not  tlie  normal 
body-beat. 

No  remedy,  in  &ct,  has  had  a  more  abundant  clinical 
experience  to  support  a  principle.  From  the  time  of  its 
earliest  introduction  into  medical  practice  it  has  been  Uie 
object  of  extreme  interest,  and  its  antipyretic  power  is 
being  constantly  reaffirmed  by  the  experience  of  all  mak- 
ing use  of  it. 

In  connection  \vith  this  subject  it  may  be  said  in  general 
that  the  antipyretics,  now  so  much  the  fashion,  do  not 
modify  the  course,  lessen  the  duration,  or  change  the  char- 
acter of  typhoid  or  any  essential  fever,  or  any  form  of  in- 
flammatory fever,  or  the  fever  of  infection  of  uny  kind. 

Althougli  to  reduce  temperature  in  any  form  of  fever 
by  an  antipyretic  is  of  little  avail,  there  is  much  t«  be  said 
in  (avor  of  these  remedies  in  respect  to  hi/iHrpj/rexuij  a  state 
of  excessively  high  temperature  brought  on  in  the  course 
of  inflammations  or  fevers  by  causes,  at  present,  little  un- 
derstood. In  hyperpyre3cia,  as  it  oc^rurs  now  and  then  in 
the  course  of  acute  rheumatism ^  the  temperature  roaches 
106**,  107*,  108°,  and  100°  Falir.  rather  suddenly,  and  is 
accompanied  by  new  and  alarming  symptoms.  The  sub- 
cutaneous injection  of  antipyrin  is  a  measure  of  great 
utility,  and  will  accomplish  relief  in  a  short  lime,  if  ri-lief 
be  possible.  Usually  7  to  16  grains  suffice  to  bring  down 
the  temperature,  but  the  dose  can  be  repeated  every  tft-o  to 
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four  hours.  A  doee  ranging  from  1  to  2  grammes  two  or 
three  times  a  day  is  the  dosage  in  rheumatism  and  fevers, 
as  a  rule. 

Dr.  Friedlander,  in  the  treatment  of  scarlatina,  found 
that  tlie  accompanying  bronchitifl  was  much  benefited  by 
antipyrin.  He  came  to  regard  antipyrin,  finally,  as  almost 
a  specific  in  bronchitis  of  tlie  eruptive  diseases  in  young 
children ;  but  it  does  not  modify  iu  any  way  the  morbid 
complexus  of  any  form  of  fever  or  inflammation,  no  matter 
in  what  degree  it  brings  about  loss  of  heat 

In  certain  neuroses  of  the  heart  we  have,  in  antipyrin 
by  subcutaneous  injection  and  pyridin  in  vapor,  remedies 
that  relieve  with  promptness  those  unpleasant  symptoms 
that  indicate  sudden  failure  of  the  heart.  Pseudo-angina 
pectoris  is  one  of  these,  but,  of  course,  the  true  angina 
pectoi-ia  is  far  more  dangerous;  however,  if  administered 
in  time,  the  relief  is  great,  and  the  subcutaneous  injection 
of  antipyrin  will  not  conflict  with  other  remedies  tliat  may 
be  necessary. 

^Notwithstanding  the  apparently  harmlesB  character  of 
antipyrin,  some  cases  nearly  fatal  and  several  deaths  have 
occurred.  Blore*  was  one  of  the  first  to  publish  an  ac- 
count of  death  from  antipyrin.  Forty-five  grains  in  all 
were  given,  and  there  was  nothing  besides  to  consider  im- 
portant. Respiratory  and  cardiac  failure  wore  the  imme- 
diate causes  of  death.  Dr.  Henderson,!  of  Nortli  Carolina, 
had  one  fatal  case  and  one  other  on  the  road  thither.  In 
both  lie  had  given,  with  moderate  doses  of  antipyrin,  the 
extract  of  nux  vomica.  The  first  patient  was  dead  in  two 
hours.     There  is  a  distinct  kinship  in  the  physiological 


•  Wien.  Med.  Wochenwhrift,  1880,  No.  15.  p.  M2. 

t  The  New  York  Medical  Record,  January  22, 1887,  p.  96. 
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actiona  of  the  two  rcmedieA^  for  both  c&use  tetanic  Bpaema 
and  iloath  by  tetauic  fbcatiou  of  the  muscles  of  respiration 
(Chouppe).  By  a  vigorous  application  of  edmulants  the 
other  patient  was  brought  round. 


RK80R0INUM:   RE80RCIN. 

HiSTOttT. — The  name  by  which  this  agent  i8  kno-vvn  is  a 
compoand  word,  made  up  by  the  diricoverera  from  reshi  and 
orcin,  because  in  some  ways  it  resembles  these  substances. 

Resorcin  occurs  in  rather  shining  crystals,  and  presents 
a  phosphorescent  gleam  when  rubbed  in  the  dark*  It  is 
whitish  in  color,  but  when  exposed  to  the  light  and  air  the 
tint  becomes  yellowish  and  brownish,  ohuugcs  which  sig- 
nity  ultimately  a  decomposition ;  but  its  properties  arc  not 
altered  ^o  long  as  a  brownish  hue  is  not  developing. 

pKOPERTiES. — Resorcin  injected  un<lcr  the  skin  does  not 
cause  local  irritation,  and  after  the  slight  sniarting  passes 
oiF,  it  is  not  usual  to  liave  swrlUng  and  urticaria  about  the 
site.  The  powers  of  resorcin  correspond  to  those  of  car- 
bolic acid,  although  the  latter  is  the  more  active.  When 
a  little  resorcin  is  put  on  the  mucous  membrane  of  the 
lips,  it  will,  if  moistened,  cause  a  whidsb  eschar,  very 
Buperficial  and  but  slightly  painful. 

It  does  not  cause  any  stomach  irritation,  per  se^  when 
iDtroduced  into  the  stomach,  no  more  than  it  does  when 
thrown  under  the  skin.  When  a  lethal  dose  is  taken,  the 
first  symptoms  are  dizziness,  some  dilatation  and  after- 
wards contraction  of  the  pupil,  trembling,  clonic  convul- 
sions, etc.  Up  to  this  point  there  may  be  no  change  in 
the  mind, — no  impairment  of  intelligence, — ^but  a  hobetade 
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presently  deepening  into  coma,  and  finally  profound  un- 
consciouaneaa  and  complete  muscular  resolution  occur. 
The  clonic  convulsions  become  more  frequent  and  severe 
in  proportion  to  the  dose  taken,  and  as  the  8\'mptoms  begin 
promptly,  so  they  terminate  fjuickly  in  death,  about  two 
houra  being  occupied  with  all  the  k-thal  phenomena. 

As  regards  the  effects  on  the  nervous  system,  we  find 
that  the  nerve-centres  and  atlterwards  the  peripheral  nerves 
are  acted  on ;  tor  when  the  sciatic  is  separated  from  the 
rest  of  the  nervous  system,  and  the  blood-supply  is  cut  off, 
the  muscles  of  the  leg  are  not  affected  by  convulsions  or 
in  any  other  way. 

Rcsorcia  is  an  antiseptic  of  considerable  power ;  but 
the  high  estimate  placed  on  it  by  Aiideer  and  others, 
when  first  introdnced,  has  not  been  justified  by  later  ex- 
periences. In  some  respects,  however,  it  continues  to  hold 
a  place  because  of  its  special  utility,  and  to  those  iDstancce 
reference  will  be  made  hereatler. 

Soou  after  Andeer's*  paper  appeared,  Briegerf  made 
resorcin  the  subject  of  renewed  investigation,  experimental 
and  clinical,  with  the  result  greatly  to  depreciate  its  medi- 
cinable  powers.  Brieger  found  that  in  small  doses — ^lesa 
than  1  gramme  (\b\  grains) — it  is  not  cfiicacious  as  an  an- 
tipyretic, and  to  obtain  an  effect  equivalent  to  a  fall  in  tem- 
perature of  2°  Fahr.  a  much  larger  dose  must  bo  given, — 
i.e.,  from  15  to  60  grains, — and  then  there  is  danger  of 
symptoms  similar  to  those  of  poisoning  by  carbolic  acid. 
Chemical  effects  are  caused  by  resorcin  in  its  passage 
through  the  system.     It  seems  to  bo  well  established  that 


*  Centralblfttt  fQr  die  Med.  'Wisseucb&n,  1&80.  Quoted  bj  Diotiooiuire 
de  Tbirepeutique,  etc.,  1882,  tome  Ir.  p.  427. 

t  Deutacho  Med.  ZoiL,  February  2,  1882.  Quoted  by  The  London  Medi- 
cal K«cord. 
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Tcsorcin  is  excreted  as  ether  and  snlpharic  acid,  and  oon- 
aequcntly  tliat  ttie  clcmcntB  of  ether,  and  also  the  acid, 
are  excreted,  thus  depurating  the  system  of  important 
constituents  and  corabinations  (Brieger).  Next  followed 
the  research  of  Uujardin-Beaumetz  and  Calliaa,*  demon- 
strating the  same  facts.  All  recognized  in  resorcin  anti- 
septic properties  and  a  distinct  germicide  power  com- 
parable to  that  of  carbolic  at^id,  but  were  forced  to  admit 
its  inferiority  in  respect  to  antipyretic  properties.  Indeed, 
with  the  possible  exception  of  Lichtheim,  authorities  are 
aj^oed  aa  to  its  danger  in  fevers;  but  na  a  disinfectant  of 
t)'[ihoid  stools  it  answers  a  most  useful  purpose,  being 
relatively  cheap  and  at  the  same  time  etHcient.  It  is  not 
as  an  antipyretic  that  resorcin  is  made  nse  of,  but  rather 
as  an  autiscptic,  au  agent  to  prevent  tlie  extension  of  septio 
processes  when  employed  in  subcutaneous  medication. 

The  following  solution  is  a  suitable  one  for  subcutaneotisj 
use; 

B  BesoTcini,  311 ; 

AquR  dcsUllatJe,  Ji.     M. 
8ig^— Twen^  (20)  roininu  contain  Ave  (0)  grains  of  reaorda. 

Bogouchet  advises  the  following: 

B   Resordoi,  6  puts; 

Aqua  destillatJB,  IDO  parU. 

This  is  equivalent  to  resorcin  1|  drachms,  distilled  water 
4  ounces.  Either  of  these  solutions  is  suitable  for  hy|K>- 
dermatic  injections. 

The  most  important  applications  of  resorcin  are  those  in 
which  the  agent  is  used  by  subcutaneous  injection.    When' 
rrysipflas  is  spreading,  the  solution  of  resorcin  should  be 

»  Bui.  06d^M  de  Thdrupeutiqup,  1881,  tome  d.  pp.  8  and  49. 
t  DictioDnaire  d«  Th^npcutiquc,  tome  Iv.  p.  AM. 
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injected  an  inch  in  front  of  the  marffiu  of  the  point  of  in- 
flammation, or  in  front  of  W\v  advancing  inflammation 
ahout  a  linger's  breadth  frora  the  line  of  redness.  It 
fihoiild  he  injected  every  three  or  fouT  inchcH  apart,  and 
the  needle,  on  being  introduced,  should  point  towards  the 
inflamed  area.  The  inflammation  quickly  subsidca  and 
the  morbid  procesB  is  extinguished  in  two  or  three  days 
(Bogouche).  In  malignant  ulcer  the  same  procedure  may  be 
relied  on  as  higlily  eflicient.  It  has  been  used  in  place  of 
iodine  or  carbolic  acid,  in  the  treatment  of  this  disease,  by 
injecting  the  solution  about  an  incli  from  the  ulcer  and 
about  two  inches  between  each  insertion. 

At  one  time,  soon  after  its  introduction  into  medical 
practice,  resorcin  was  highly  esteemed  as  a  remedy  in  in- 
temiUUni  foier^  and  it  was  Bui>posed  that  a  substitute  for 
quitune  had  been  discovered.  Brieger  first  pointed  out  the 
errors  of  observation  commended  by  Andeor  and  Licht- 
heim,  and  since  then  the  genei'al  conclusion  has  been 
reached  that  it  is  inferior  to  quinine  in  all  respects.  It 
may,  howevf r,  be  used  wilh  advantage  in  cases  of  ehrouic 
malarial  poisoning,  when  the  objective  symptoms  are  those 
indicative  of  enlarged  liver  and  spleen. 

In  diphtlifria  the  local  application  of  resorcin  has  proved 
effective  and  ia  growing  in  favor;  but  the  local  action  is 
the  more  effective  when  supplemented  by  injections  of  the 
same  remedy  in  the  neck  and  about  the  angle  of  the  jaw. 

Tlie  original  conception  of  the  action  of  resorcin  was 
that  no  depression  accompanied  by  heart-failure  occurs, 
and  that  it  was  therefore  safe  in  any  reasonable  quantity. 
This  opinion  must  be  modified.  Resorcin  is  safe  when 
given  in  small  doses  not  exceeding  20  grains,  butwhen  the 
dose  reaches  60  grains  the  danger  becomes  pressing,  and 
to  pass  beyond  this  point  is  to  incur  most  serious  risk. 
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ACBTANIUD:  AKTIFEBRIN. 

The  medicament  known  under  these  names  is  a  deriva- 
tive of  the  anilin  series  and  a  product  of  the  amides.  Anii- 
febrin  is  a  trade  name  designed  to  express  the  most  dis- 
tinctive property  of  the  agent,  but  acelamlid  is  a  truer  and 
more  appropriate  designation,  and  tliis  should  be  preferred 
in  pregcription-writing. 

Aoetanilid  is  a  white  crystiilline  powder,  freely  soluble 
in  hot  water,  but  sparingly  soluble  in  cold  water.  As  at  a 
temperature  of  105®  Fahr.  it  will  disisolve  one  part  in  fifty 
of  water,  the  amount  required  for  the  hypodermatic  injec- 
tion can  bo  given  in  a  comparatively  small  quantity  of  fluid, 
if  it  be  raised  to  that  temperature. 

It  is  prescribed  but  rarely — very  rarely  indeed — by  the 
method  of  subcutaneous  injection.  The  doee,  compara- 
tively speaking,  for  this  mode  of  administration  is  from 
two  (2)  to  four  (4)  gnuns.  As  it  dissolves  in  chloro- 
form freely  (1  to  6),  the  menstruum  chloroform  water  will 
probably  take  it  up  more  readily  than  the  other  men- 
strua. 

It  is  not  irritating  to  the  tissues  and  is  diffusible,  so  that 
the  effects  occur  promptly.  In  general  it  may  be  said  that 
acetanilid  follows  the  mode  of  action  of  the  series  to  which 
it  belongs :  it  lowers  the  temperature  and  at  first  Rtiinulatea 
the  circulatory  and  respiratory  apparatus,  but  the  maxi- 
mum being  soon  reached,  the  cardiac  and  respiratory  organs 
decline  in  action  correspondingly.  At  the  same  time  the 
perspiration  becomea  abundant  and  the  skin  cool,  and  if 
the  dose  administered  has  been  a  large  one  the  sweat  ia 
profuse  and,  instead  of  a  light  chill,  a  decided  rigor  may 
come  on,  and  with  it  great,  even  alarming,  depression  of 
the  vital  powers.     When  a  considerable  dose  is  adminis- 
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tered  cyanoeia  may  appear,  and  this  is  a  danger  symptom 
when  the  amount  of  the  medicament  is  larger  than  usual. 
Acotanilid  is  safer  tlinn  its  immediate  congeners,  chinoHu, 
kairin,  and  thallin.  Comparing  it  with  antipyrin,  we  find 
that  t)ie  latt**r  must  he  given  in  coneiderahly  larger  quan- 
tity, hut  acetanilid  has  less  antipyretic  property,  and  anti- 
pyrin  is  safer.  Compared  with  thallin,  acetanilid  is  not  so 
powerful  an  antipyretic,  but  is  more  efficient  in  the  treat- 
ment of  some  fevers,  and  has  more  analgesic  power.  It 
is  of  little  importance  to  determine  whether  any  one  of 
these  remedies  is  more  toxic  than  another,  for  it  must  be 
confessed  that  none  of  them  are  free  from  a  tendency  to 
produce  poisonous  effects  in  the  chill  stage. 

Comparing  once  more  acetixnilid  with  antip>Tin,  wo  find 
that  although  acetanilid  is  in  other  respects  inferior  to 
antipyrin,  it  possesses  some  special  advantages  as  an  anti- 
septic. Besides,  it  will  be  infrequently  used  as  an  anti- 
pyretic by  subcutaneous  injection.  As  an  analgesic  it 
compares  favorably  with  the  other  members  of  the  same 
group. 


PYRODIN:  HYDRACKTIN. 

Acetylphenylhydrazin. 

Another  antiseptic  called  pyrodin  has  recently  been  in- 
troduced to  medical  practice.  The  chemical  name  is  ace- 
h/lpht7ii/lht/ilrazh),  whieh  is  too  cumbrous  for  ordinary  use. 
In  the  preparation  of  it  the  radical  acett/l  is  substituted 
for  an  atom  of  hydrogen  in  phcnylhydrazin.  The  name 
pyrodm  is  an  improper  designation  according  to  M.  Ed. 
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Be,*  who  has  made  a  careful  physiological  and  phar- 
tnacological  investigatioa  of  its  acdons  and  uhos.  It  has 
modes  of  action  corresponding  to  the  otliers  in  tlie  same 
group.  It  lessens  tlie  number  and  force  of  the  cardiac 
pulsations  and  of  the  respinxtorv  movcmeuta.  Its  maxi- 
mum effect  is  accompanied  by  [trofuse  sweats,  and  the  8ul>- 
sequcnt  rise  of  temperature,  after  the  abatement  is  brought 
about,  is  associated  with  a  rigor  of  great^^r  or  less  severity 
at  the  onset.  It  acts  on  the  vaso-motor  system,  relaxes  the 
walls  of  the  vessels,  and  slows  the  heart  It  abolishes  the 
reflexes ;  but  the  motor  nerves  and  muscles  respond  to 
stimulation  and  the  muscles  contract  energetically  on  di- 
rect irritation,  showing  that  tho  effect  of  the  medicament 
IS  central  and  not  peripheral. 

Pyrodin  ia  an  antiseptic  of  considerable  power,  an  anal- 
gesic, and  an  antipyretic.  It  is  soluble  very  slightly  in 
water,  tlie  ]>roportion  being  1  to  IDOO  of  water.  Dreseh- 
feldt  finds  it  to  bo  an  antipyretic  of  the  greatest  power, 
one  which  acta  promptly  and  deeply,  and  maintains  ita 
hold  on  the  body-heat  quite  persistently. 

Pyrodin  is  actively  toxic  and  must  not  be  given  more 
frequently  tliun  once  a  day,  and  the  dope  should  not  exceed  8 
grains  for  an  adult  It  is  a  deoxidizing  agent,  and  hence  is 
very  destructive  in  its  action  on  the  blood,  attacking  the 
red-blood  globules,  and  it  should  not  be  administered,  even 
in  proper  doses,  for  a  longer  period  than  one  to  four  weeks. 

Although  pyrodin  has  received  the  above  mention,  it 
can  hardly  be  considered  a  suitable  medicament  for  hypo- 
dermatic injection,  and  is  admitte<i  here  more  as  a  warning 
of  ita  dangerous  character. 


*  Bui.  O^n^r&l  de  ThSrapeutique,  tome  cxvl  p.  408. 
-f  Ibid.,  lac.  cit 
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EUPHORIN. 

Thifl  medicament,  a  recent  contribntion  to  medical  prao? 
tice,  IB  &  pkertt/l-urethan  and  a  derivative  of  the  anilin  group- 
It  is  slightly— very  slightly — soluble  in  cold  water,  but 
is  more  soluble  in  alcohol  and  in  a  mixture  of  alcohol  and 
water,  so  tliat  ii  hypodermatic  solution  can  be  thus  made : 
f  water,  J  alcohol.  Although  an  antiseptic,  antipyretic, 
and  analgesic,  euphoriu  does  not  harm  the  blood,  nor  is 
it  actively  toxic.  It  is  therefore  a  desirable  agent  for  sub- 
cutaneous use,  if  its  solubility  can  be  increased.  It  has 
been  ascertained  that  the  combination  of  euphoria  with 
an  alkali  inoroasea  its  solubility  to  a  sufficient  extent  for 
the  i)urpo8es  of  hypodermatic  medication. 

The  taste  of  euphoriu  develops  rather  slowly  in  tbe 
mouth,  becoming  ultimately  similar  to  cloves.  AVTiether 
thrown  under  the  skin,  into  the  peritoneal  cavity,  or  into 
the  veins,  it  does  not  affect  the  pulse,  respiration,  or  tem- 
perature, if  the  amount  given  is  a  small  one.  Animals 
killed  by  atoxic  dose  pass  into  collapse,  the  temperature 
falls,  and  muscular  resolution,  anaesthesia,  insensibility, 
and  abolition  of  the  reflexes  complete  the  morbid  corn- 
plexus.  When  the  excretion  is  ended,  paroramido-phenol 
is  found  in  the  urine.* 

Euphorin  is  not  a  deoxidizcr;  it  does  not  reduce  the 
anatomical  elements,  and  the  blood  remains  normal.f 

In  physiological  actions  and  in  therapy  euphorin  does  not 
differ  qualitiitively  from  the  other  members  of  the  amides, 
and  the  fiitty  and  aromatic  aeries  of  synthetical  bodies. 
It  is  an  antipyretic,  but  in  the  quantitative  effect  it  falls 

«  Merck's  Bulletin. 

f  S&nsooi,  Tborap.  MonaUhdle,  September,  1890. 
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beliind  many  others.  The  lowest  stages  of  the  decline  of 
tempc'Puture  is  reached  iu  three  hours,  sometimes  not  until 
six  hours.  The  maximum  action  having  been  reached, 
the  lessening  of  the  body-heat  may  extend  to  two  degrees 
below  the  normal,  and  when  the  decliri«  of  temperature 
has  been  considerable,  profuse  sweating  and  a  severe  rigor 
usually  occur;  but  under  the  ordinary  eireumstanees,  with 
doses  of  suitable  size  the  action  of  euphorin  is  free  from 
any  objectionable  features,  and  entirely  so  in  respect  to  the 
changes  induced  by  the  other  members  of  this  group  in 
the  blood. 

Kuphorin  is  employed  for  the  diminution  of  fever-heat, 
or  antipyretic  action,  for  lowering  the  rate  of  movement 
of  the  heart  and  arteries,  for  analgesic  effect  in  cases  of 
notably  severe  pain  in  rhcumatismal  affections,  and  for  the ' 
relief  of  convulaive  disorders.  The  action  ia  prompt,  begin- 
ning in  a  half-hour  or  hour,  reaching  its  maximum  in  three 
hours,  and  the  effects  are  not  entirely  expended  iu  eight 
or  even  twelve  hours.  Although  from  the  effects  of  small 
doses  some  perspiration  and  chilliness  appear,  no  symptoms 
of  collapse  come  on,  and  bat  little  cyanosis;  but  in  large 
doses  it  is  probable  that  the  same  results  will  occur  as 
from  most  of  its  congeners  in  the  same  group  of  remedies. 
To  produce  an  antipyretic  effect,  Merck*  advises  that  rela- 
tively large  doses  be  prescribed  rather  than  numcroua 
small  oncB. 

Euphorin  has  proved  to  be  an  efficient  antiseptic,  re- 
moving the  odor  and  changing  the  character  of  any  open 
ulcer  or  wound- 
Larger  experience  is  iiccesgiiry  to  develop  the  real  powers 
of  euphorin  and  to  prove  its  therapeutical  effects. 


*  Ill«rck'«  Bulletin,  Jftsuuy,  1891,  p.  8. 
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OBEXIN. 

Still  another  new  remedy  of  the  chinolin  series  appeared 
recently  under  the  proprietary  designation  orexbu  It  is 
not  readily  soluble  in  water,  and  its  use,  therefore,  is  very 
limited  in  hypodermatic  treatment 

It  ia  aup|x>aed  to  be  remarkably  effective  in  promoting 
appetite  and  the  primary  assimilation.  As  more  or  less 
irritaut,  it  will  probably  prove  more  useful  by  injection 
Bubcutaneouely  than  by  the  stomach.  Further  investiga- 
tions are  needed  to  develop  its  uses  and  to  assign  it  to  its 
true  place  as  a  medicament 


SACCHARIinJM :  8ACCHABIN. 
Orthoeulphaminbensoio  AoXd. 

It  is  a  seeming  paradox  to  say  in  ordinary  language  that 
an  acid  is  a  sweet;  but  saccharin  is  really  an  acid,  and  at 
the  same  time  ia  the  awcetest  Hulmtancc  in  nature.  The 
name  saccharin  is  a  proprietary  designation,  and  is  apt  in 
expressing  the  main  sensible  property  of  the  medicament, 
and  a  convenient  designation  for  commercial  uses.  The 
name  and  the  drug  are  patented,  and  cannot,  therefore,  be 
made  for  the  market  by  any  other  firm.  The  chemical 
name  is  simply  an  iinpossibility  for  ordinary  uses. 

Properties. — Saccharin  is  an  amorphous  powder,  white 
or  pale  buff  in  color,  and  its  ewcct  taste  has  a  slight  flavor 
of  bitter  almouda.  It  is  two  hundred  tiraea  sweeter  Uian 
cane  sugar,  and  it  is  tliia  physical  quali^  which  induced 
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its  UBe  in  medical  practice.  It  is  Bolablc  in  cold  water  to 
a  slight  extent,  in  hot  water  more  freely,  in  ether  and 
alcohol  still  more  freely.  It  can  be  used  hypodennatically 
dissolved  in  water  at  the  temperature  of  100®  Fahr. 

In  tlie  course  of  its  medieinul  ueea  it  can  be  readily 
enough  dissolved  in  Km.:li  foods  as  a  child  may  be  taking, 
and  thus  act  the  part  of  a  food  and  a  medicine.  I  have 
found  it  exceedingly  useful  as  a  remedy  in  the  bowel 
troubles  of  chihlren  when  pain  was  present,  the  fermenta- 
tion and  the  formation  of  gasca  being  the  chief  or  only 
cause  of  the  diatresH. 

Ft  ha8  the  usual  qualities  of  the  other  members  of  Uiis 
group  to  which  it  belongs, — i.«.,  the  antiseptic, — and,  as 
an  acid,  combines  ^^ith  bases  to  form  salts.  For  example, 
saccharin  and  bicarbonate  of  sodium  form  saccharate  of 
sodium,  and  carbonic  acid  is  given  off.  As  saccharate  of 
«>dium  is  freely  soluble,  that  preparation  may  be  utilized 
for  making  hypodermatic  solutions.  ITie  degree  of  solu- 
bility of  saccharin  in  various  liquids  ia  given  in  the  table 
below. 

In  boHtng  water,  0  60  pnrU  p«r  100  by  rolume. 
In  cold  water,  0-20  putd  per  100  hj  volume. 
Ia  ftloohol,  4.25  puts  per  100  by  volume. 
In  ether,  I.OO  part  per  100  by  volume. 
In  chlfHoform,  0.20  parts  per  100  by  volume  * 

Saccharin  is  sparingly  soluble  in  glycerin. 

As  an  antiseptic  it  ranks  with  salicylic  acid.  Aa  it  is 
harmless  to  the  tissues,  it  may  be  used  hypodermatically 
in  the  infective  diseases.  The  following  formula  is  a 
suitable  one  for  subcutaneous  injection  : 


^  The  Therapeutic  Giuwtt«,  1887,  p.  823. 
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H  Sodii  bicarb.,  ^i; 
tiaocbarin.,  9"  r 
Aqun  deetillats,  ^iv.    M. 
Big. — ^Twenty  (20)  minims  or  a  syriogofUl,  u  required. 

The  BubcuUineous  injection  of  saccharin  may  become 
an  important  remedial  meana  in  the  infectious  and  septic 
maladies  and  in  fevers  of  specific  type.  But  tliis  method 
is  not  as  yet  developod,  and  we  may  never  sec  any  further 
additions  to  our  resources  in  that  direction.  I  give  the 
few  polntti  that  have  occupied  profossionaJ  attention  to  any 
im]>ortant  extent 


THALLINTJM  :    THALLIN. 

ThaUin  must  not  be  confounded  with  "  thallinra,"  one  of 
the  elements  and  a  metal.  Thalliu  is  an  artiiicial  name, — a 
trade  and  an  officinal  imme.  The  chcinicul  designation  is 
tetrahydroparamethyloxyquinoline,— obviously  much  too 
long  and  too  difficult  of  prormnciation  for  ordinary  usage. 
The  name  thallin  Avas  adopted  because  it  expressed  one  of 
its  most  notable  reactions  occurring  when  a  few  drops  of 
ferric  chloride  are  added  to  a  solution  of  one  of  its  salts. 

Thallin  is  a  basic  substance  which  combines  with  acids 
to  form  salts,  as  the  following: 

Thallini  sulphiui  (su)phute  of  thallin). 

TfaaUini  Uydrocfaloras  (hydrocblunitaof  thallin). 

Thallini  UirtniB  (tartrate  of  thallin). 

The  substance  thallin,  in  its  natural  state,  is  a  liquid, 
oily  material,  but  the  salts  occur  in  large  fine  crystals, 
which  dissolve  in  water  in  sufficient  amount  to  make  the 
solution  available  for  subcutaneous  use.  The  solubility 
of  the  sulphate  of  thallin  is  as  one  to  seven.  The  following 
formula  is  suitable  for  hypodermatic  use : 
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K  Tbillini  sulpbal.,3i; 
Aqua;  chloroformi   vel 
Aquoj  doAtiiUUD,  ^  ii.     M . 
Big. — Each  tntnlin  contaiaB  oae-e'ixtb  (|)  of  a  gnln. 

The  dose  for  stomach  administration  for  children  is  from 
I  miuim  of  this  solution  to  5  minims,  and  for  adults  about 
twice  these  quantities. 

Actions  axd  Uses. — Thallin  is  one  of  the  derivatives 
of  the  coaUUr  aeries,  and  is  similar  in  source  and  action 
to  antipyrin,  autifebrin,  and  others.  As  respects  thera- 
peutic action,  they  agree  in  the  lowering  tho  temperature 
of  the  body  when  in  a  febrile  state,  in  reducing  the  rate 
of  movement  of  the  heart  and  lung^,  and  in  causing  at 
the  termination  of  their  action  much  sweating  and  a  rather 
severe  rigor. 

Thalliu  has  in  its  physical  qualities  many  peculiarities. 
It  is  a  whitLsh  powder,  cryBbtllino  in  appeiirance,  but  hits 
not  a  crystalline  structure.  It  has  an  odor  of  aniseed.  It 
is  soluble  in  five  times  its  weight  of  oold  water,  and  very 
freely  soluble  in  boiling  water.  Exposed  to  tlie  light  it 
rapidly  becomes  brown,  and  in  presence  of  an  oxidizing 
agent  turns  tt)  green.  The  most  significant  action  on  the 
body  is  the  reduction  of  temperature.  The  decline  begins 
within  an  hour,  and  falls  to  the  maximum  degree  in  the 
succeeding  two  to  three  hours,  the  reduction  finally  reach- 
ing the  normal  several  hours  afterwards.  At  this  period 
in  the  cycle  of  changes  a  mild  or  severe  chill  occurs,  the 
surface  being  wet  and  cool.  Tlio  amount  of  perspiration 
varies  with  the  quantity  of  thallin  taken.  The  final  cess&o 
tiou  of  the  sweatiug  is  coincident  with  the  lowest  temper- 
ature, or  nearly  so. 

The  heart's  action  and  the  respiration  decline  with  the 
temperature,  and  the  blood-pressure  falls  in  the  same  ratio. 
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As  respects  the  nutrition  ot"  the  body,  tliallin  lessens  the 
excretion  of  urea  and  of  carbonic  acid,  and  hence  it  may  be 
concluded  that  the  oxidation  process  'u  impaired.  In  fact, 
thollin  ia  a  deoxidizer,  and  consumes  the  oxygen  in  a  free 
state  in  the  blood,  aa  well  as  that  which  is  being  constantly 
admitted;  thus  destroying,  or  at  kast  diminishing,  the 
oxygen-carrying  capacity  of  the  red-blood  globules.  The 
antipyretic  properties  of  this  medicament  can  bo  explained 
by  reference  to  this  deoxidizing  action,  thu  cessation  or 
diraiimtion  of  the  groat  function  of  oxidation  necessarily 
limiting,  in  regular  proportion,  the  productittn  of  heat. 

Thulltn  causes  curious  changes  in  the  color  of  the  blood, 
which  becomes  brownish,  approaching  black,  and  more  or 
less  of  a  bluish  discoloration  appears  on  the  skin  when  the 
action  is  at  its  maximum.  The  latter  are  not  permanent 
alterations,  bat  disappear  when  the  action  of  the  medica- 
ment bus  been  expended. 

Long-continued  use  of  thallin  is  not  without  danger. 
Asphyxia  may  be  eaused  by  it  when  a  sufBcient  amount 
of  the  drug  hiis  been  given  by  the  way  of  the  stomach  or 
injected  under  the  skin.  It  dissolvt^s  ami  destroys  the 
heemoglobin.  After  the  lowering  of  pulse  and  respiration 
the  final  termination  is  by  arrest  of  the  heart  in  ditistole. 

Therapy. — The  chief  function  of  thallin  is  to  lower 
febrile  temperature,  and  this  is  acconjplished  without  any 
nausea,  chills  or  sweats,  or  other  unpleasant  phenomena. 
Opinions  are  divided  as  to  its  power  over  pyrexia.  The 
testimony  of  Jaksch,*  Karstjf  Steffen,^  and  others,  and 
more  recent  observers,  is  decidedly  in  favor  of  the  view 

*  ZeitBcbrift  fur  kliniache  Medicin,  1884,  B&od  viii. ;    also  Therap. 
Honatshefte,  1S88,  p.  189. 
f  Wmuch,  188^,  No.  2.    Quoted  by  The  Thorapoutic  QuettA. 
X  Jahrbuch  fur  Kindorbeilkuude,  Bde.  xxv.,  xxvi. 
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that  It  poflfiMf  A  distinct  antipyretic  quality.  In  a 
corapariaon  of  "flie  mode  of  treatment  of  typhoid  fever 
hy  hydrotlierapy  and  by  thallin,  the  result  wan  distinctly 
in  favor  of  thalliu.  As  the  mortality-rate  under  thallin 
was  less  than  under  the  cold  water,  and  08  there  were  no 
untoward  after-consequences,  the  adverse  testimony,  which 
ia  merely  negative,  must  be  regarded  as  of  doubtful  au- 
thority, supported  as  it  may  bo  by  names  even  of  the 
highest  authority. 

Steffen  is  especially  enthusiastic  as  to  the  value  of  thallin 
in  the  Jehrile  affections  of  childliood.  He  adminiHterH  this 
medicament  in  doses  of  }  of  a  grain  up  to  2  gr.dne,  and 
these  are  given  twice  in  twenty-four  hours.  It  ia  to  be  pre- 
sumed that  the  h^^>odermatic  method  is  employed  only  in 
case  the  stomach  is  unable  to  dispose  of  the  remedy, 
especially  when  children  are  the  subjectn. 

Although  only  an  exceptional  subject  for  subcutaneous  i 
injection,  it  may  l>e  well  to  observe  that  thalliu  has  decided 
antiseptic  power,  and  i-s  especially  active  against  that  mi- 
nute organism,  the  gonococcus,  which  it  dcistroys.  Cases 
of  gonorrhoea  are  treated  successfully  by  this  remedy,  the 
average  duration  under  thallin  being  about  one-half  of 
that  usually  required  under  other  modes  of  treatment 

If  a  large  quantity  of  thallin  is  necessary  to  eiFect  the 
reduction  of  temperature,  it  is  better  to  julminister  smaller 
doses  more  frequently.  It  has  been  found  by  Krlich  *  that 
in  this  way  the  more  disagreeable  or  dangerous  effects  are 
eliminated, — the  sweats,  the  rigor,  the  weakness  of  the 
circulation,  and  the  hyperpyrexia  which  may  otlienvise 
come  on  witli  the  advent  of  the  reaction  fever  aft^r  the 
decline.     The  duration  of  the  antipyretic  effect  of  thallin 


•  Th«np.  MonauhcftA,  1887,  p.  &3. 
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is  from  one  to  four  hours,  but  this  varies  with  the  amount 
given.  It  should  be  understood,  however,  that  the  period 
of  apyrexia  is  rarely  so  long  as  four  hours,  and  tliis  only 
when  maximum  doses  are  administered.  In  no  case  should 
doses  above  5  grains  be  given,  especially  when  the  condition 
of  the  heart  and  arterial  system  is  abnormal,  or  when  the 
respiratoi-y  organs  are  in  a  st-ite  of  advanced  phthisis. 
Should  symptoms  of  cardiac  failure  become  manifest,  the 
subcutaneous  injection  of  atropine  or  of  ether,  or  both, 
should  not  be  delayed.  Notwithstanding  the  apprehension 
that  existed  regarding  the  depressing  effect  of  thallin, 
more  recent  experiences  have  taught  a  different  leeaon,  and 
clinical  reasons  have  been  adduced  to  prove  its  compara- 
tive, if  not  absolute,  safety.  Much  larger  doses  have  been 
given  within  the  past  two  years  than  were  considered  at 
all  safe  when  this  remedy  was  first  brought  into  use. 

The  remarks  just  madi;  on  the  apyretic  effects  of  thallin 
are  baaed  on  its  use  in  typhoid.  What  has  been  said  in 
regard  to  this  is  equally  applicable  to  otlier  forms  of  the 
essential  or  the  eruptive  fevers.  Thallin  is  a  constant,  but 
not  an  absolutely  invariable,  apyretic,  according  to  some 
of  the  best  authorities.  Jaksch,*  who  first  studied  it, 
says  thallin  is  an  excellent  antipyretic,  although  lie  found 
there  was  now  and  then  some  sweating  at  the  end  of  the 
action;  but  there  were  no  accidentia,  no  malauie  or  other 
untoward  results.  As  regards  the  amount  of  antipyretic 
effect,  it  is  agreed  that  thallin  reduces  fovcr-heat  ti'om  one 
to  three  degrees;  but  Huchardt  maintains  that  with  the 
rise  of  fever  succeeding  to  the  fall  there  is  free  sweating 
and  rigors  come  on,  together  with  a  sense  of  feebleness 


*  Supra. 

t  AnnuaircdeTh^raptiuUque,  1886,  p.  186. 
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and  exhanstion.  In  many  other  forma  of  fever  besides 
typhoid  it  waa  ibund  that  the  remedy  exerted  no  other 
effect  than  reducing  tlie  range  of  fever,  and  did  not  in  any 
way  modify  the  morbid  process. 

It  was  at  one  time  held  that  chinolin  and  the  gronp  of 
allied  remedies  possi-ssed  tJie  antiperiodic  power  in  some 
eense  comparable  to  quinine,  but  this  waa  soon  disproved. 
Thallin  abates  the  temperature  of  intermittent  fover,  but 
it  doen  not  change  itd  character. 

To  sum  up  my  views  on  thallin,  I  have  to  say  that  it 
can  be  used  hy|iodermatically  in  the  treatment  of  disease. 

Tliat  it  ia  an  efficient  antipyretic,  probably  the  most 
efficient  for  lowering  the  body-heat 

That  in  depressing  tlie  temperataro  it  does  not  change 
the  morbid  state. 

That  in  large  doses  it  is  apt  to  cause  a  more  or  less 
Bvere  chill  and  a  profuse  sweat. 

That  in  smaller  doses  and  less  decided  action  there  are 
no  unpleasant  effects, — no  chill,  no  sweat,  no  depression 
of  the  circulation,  no  allcr-cfiects  of  any  extent. 


oiueouN. 

Continuing  our  comments  on  the  recent  contribations 
to  the  antiseptic  class,  we  shall  consider  briefly  the  most 
promising. 

Creolin  was  first  introduced  by  Von  Esmarch,  whoso 
authority  brought  it  into  immediate  notice.  Liebreich  * 
gave  it  an  examination,  the  result  of  which  proves  that  it 

•  Tbcnp.  UonaUbcfk«.  1887,  Bud  i.  p.  442. 
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is  not  a  ohcTiiical  compound  but  a  mrclianical  mixture, 
and  that  it  is  itlentical  with  sapocarbol.  The  composition 
isptrhape  a  matter  of  mere  curiosity;  if  knovm,  the  ingre- 
dients may  not  illustrate  the  action ;  it  in  rather  a  question 
of  what  the  agent  or  combination  of  agents  accomplish  as 
a  remedy, 

Crcolin  does  not  dissolve  in  water,  but  remains  sas- 
pended,  and  can  thus  be  injected  subcutaueously.  It  is 
not  specially  irritating  to  the  tissues,  but  suppuration  is 
apt  to  follow,  jtrobably  due  to  the  sapolo  constituent 

In  common  with  nil  the  agents  of  the  chinolin  series, 
creolin  affects  the  tenii>erature,  tlie  pulse,  the  res^uratiou, 
and  the  sensory  nervous  system.  It  is  an  active  antiseptic, 
and  has  proved  liighly  successful  in  the  treatment  of  foul- 
smelling  and  eroding  ulcers,  sinuses,  and  malignant  tumors. 
It  is  safe  to  use  because  not  active  afi  a  toxic  substance, 
large  quantities  being  required  to  bring  about  a  fatal  re- 
sult. Its  luost  important  property  is  the  antiseptic,  and  it 
is  now  freely  used  for  these  purposes,  and  by  the  hypoder- 
matic injection  will  rarely,  if  ever,  be  called  into  use. 

The  doso  of  croolin  rauges  from  2  to  5  to  15  grains, 
according  to  the  age  of  the  subject  and  the  character  of 
the  malady. 


BLOOB^ERUM. 

Late  experimental  and  clinical  observations  have  shown 
that  blood-serum  is  distinctly  hostile  to  minute  organisms. 

The  blood-serum  common  to  all  warm-blooded  animals 
is  not  always  of  the  antiseptic  variety.  Tliat  which  pos- 
sesses this  antiseptic  property  is  the  kind  that  is  used  in 


Sr.OOD-SERVM. 

the  cases  nnder  consideration.  It  need  hanlly  be  explained 
that  the  eerum  must  be  got  in  contact  with  the  parasite,  and 
hence  it'  the  pathogenic  germ  in  in  the  blood,  the  intra- 
venous injection  becoraee  necessary ;  if  in  the  pulmonary 
parenchyma,  the  walls  of  the  chest  should  be  transfixed 
and  the  tubercular  deposits  or  the  cavities  injected.  If  the 
object  of  tiie  treatment  be  lupus  or  lt/mphada\oma^  or  any 
other  malady  requiring  tliii*  form  of  treatment,  the  serum 
should  be  so  inserted  ad  to  act  directly  on  the  materics  jtwrhi 

Besides  such  uses  of  blood-scrum,  it  has  been  prop>06cd 
to  ut'dize  this  fluid  for  making  hypodermatic  solutions.  It 
is  antiseptic,  unirritating  to  the  tissues,  and  it  has  consid- 
erable solvent  power.  Corresponding  solutions  are  made 
of  the  insoluble  and  also  soluble  salts  of  mercury  and  blood- 
serum.  The  blood  of  the  dog,  the  hog,  and  other  doraeatie 
animals  is  used  for  this  purpose. 

To  the  above  list  of  animals  I  should  have  added  lamb's 
blood,  which  Gesellius  so  strongly  eulogizes.  The  serum 
of  lamb's  blood  U  readily  obtained,of  course,  and  the  ani- 
mal submits  with  little  opposition  to  bis  loss  of  blood,  eo 
that  the  afiair  can  be  conducted  with  ease  and  certainty. 

Notes, —  Turpentine  has  been  used  with  a  measure  of 
success,  by  hypodermatic  injection,  in  cancer,  the  agent 
being  thrown  directly  into  the  mass  of  the  tumor.  It 
causes  exquisite  pain,  and  probably  few  can  be  found  who 
will  submit  to  the  operation. 

Lactic  acid  has  been  used,  injected  into  the  neck,  in  cases 
of  epithelioma  of  the  larynx,  and,  it  is  said,  with  success. 
Lactic  ueid  has  been  used  in  its  unadulterated  state  and 
diluted  according  to  the  necessities  of  individuals. 


In  selecting  the  remedies  for  hypodermatic  injection  out 
of  the  large  number  of  antiseptics  lately  brought  forward, 
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it  is  necessary  to  avoid  tliose  insoluble  in  the  ordinary 
Tneustrua  and  tho^o  manifestly  inferior  in  their  powers 
and  attributes. 


TYOKTANIN   (BLUE). 
Methyl  Violet 

One  of  the  more  recent  contributions  to  the  antiseptic 
class  introduced  into  medicine  is  pyoktaniu.  The  name 
given  it  is  an  artificial  product  of  word-buildiug,  and  sig- 
nifies that  this  agent  has  the  property  of  inhibiting  pus 
formation.  It  is  one  of  the  aniline  series  of  coloring  agents, 
and  imparts  a  blue  color  to  the  anatomical  elements,  espe- 
cially the  cells;  but  the  staining  does  not  extend  to  all 
parts  of  the  cell,  for  the  nucleus  ia  colored  but  in  part  It 
is  in  especial  this  staining  power  that  has  introduced  it  to 
the  notice  of  pathologists,  for  on  this  depends  what  specific 
action  it  has,  if  any,  on  malignant  growths.  On  its  anti- 
septic power  depends  its  utility  in  the  treatment  of  cer- 
tain morbid  states.  For  example,  pyoktanin  has  displayed 
special  utility  in  the  treatment  of  gonorrhoea,  tlie  gonococ- 
cus,  or  the  microbe  of  that  affection,  being  inhibited  by  it 

Afl  I  am  concerned  only  to  chronicle  ita  use  in  hypoder- 
matic injection,  I  must  needs  speak  of  those  proiierties 
which  enable  it  to  bo  employed  in  that  way.  The  solution 
thai  may  be  injecteil  with  the  best  results  is  the  onc-per-cenL  ao^u- 
tion.  It  should  be  entirely  clear, — that  ia,  free  from  undis- 
solved particles.*  Although  not  freely  soluble  in  water,  a 
oue-per-cent.  solution  can  be  made  free  from  cloudiness. 
A3  it  is  injected  for  the  purpose  of  reaching  and  staining 
the  cells,  it  is  essential  that  the  solution  be  a  perfect  one, 


*  Thcrap.  MonoUbefte,  Febr«»ry,  1891. 
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that  it  may  permeate  the  tissues  and  reach  to  and  stiiiii 
its  cellular  elements,  tliua  destroying  their  viUil  i)owertf. 

The  first  paper  treating  of  its  physiological  actions  and 
therapeutical  properties  was  by  Professor  Stilling,*  who  first 
demonstrated  its  power  to  inhibit  pus  formation ;  but  wo 
owe  to  Professor  Mosetij^r-Moorhof  f  tlie  discovery  of  its  re-j 
markable  property  of  diffusing  into  tumors  of  a  malignant 
character  and  etaiuing  the  coll  so  that  the  growth  of  the 
tumor  is  arrested,  its  nutrition  impaired,  and  its  atrophic 
degeneration  secured.  Although  sufficient  time  has  not 
elapsed  to  determine  its  real  powers,  the  results  obt4iined 
are  highly  satisfactory.  Some  growths  have  been  arrested 
in  their  progress,  and  in  some  instances  such  a  degree  of 
atrophic  degeneration  secured  as  to  promise  the  most  suc- 
cessful outcome  in  tlie  future  to  this  plan  of  treatment. 

Much  depends  on  the  manner  in  which  the  pyoktanin 
is  used.  In  the  fir^tt  place,  as  I  have  already  stated,  it  ia 
esBCQtial  that  the  solution  be  free  from  all  solid  particles, 
that  it  be  injected  by  the  syringe  into  all  parts  of  the  tu- 
mor, so  that  the  diffusion  into  tlie  cellular  masses  be  com- 
plete and  the  staining  be  sufficient  to  arrest  the  cellular 
life  and  thus  prevent  further  devcloptment  of  the  tumor. 
Ab  these  are  the  necessary  conditions,  the  number  of  injec- 
tions must  be  regulated  by  the  results  achieved.  It  is  well, 
also,  to  inject  into  the  normal  tii^eiics  about  the  new  forma- 
tion, that  the  outward  growth  of  the  cancerous  mass  be 
prevented;  indeed,  this  should  always  be  a  port  of  the 
injection  treatment 

It  may  appear  to  the  reader  an  unwarranted  egotism  that 
I  mention  some  experiences  of  my  own,  but  I  may  be  in- 


*  Merck'i  Bulletin,  June,  October,  Kovember,  1890. 
t  Ibid.,  M&rcb,  1891. 
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dolged  so  far  as  to  say  that  some  fifteen  years  ago  I  essayed 
the  arrest  of  growth  and  the  cure  of  epithelioma  by  inject- 
ing a  Bolution  of  carbolic  acid  in  glycerin  and  water  be- 
neath and  around  the  morbid  masB,  so  that  its  nutritive 
supply  was  prevented  reaching  the  growth.  Treated  in 
this  way,  I  succeeded  in  curing  an  unquestionable  epithe- 
lioma which  had  been  twice  removed.  Such  a  result  has 
greatly  increased  my  confidence  iu  the  success  of  the 
method  employed  by  Monetig-Moorhof. 

In  support  of  the  theory  of  Mosetig-Moorhof,  it  may  be 
well  to  mention,  also,  some  of  the  cases  which  he  has  treated 
with  apparent  success.  Thus  *'  two  men  with  carcinoma 
of  the  glands  of  the  neck  were  cured  to  euch  an  extent 
with  1  to  500  solution  of  bluepyoktanin  that  they  askt'd  to 
be  dismissed,  claiming  ability  to  resume  work."  *  Another 
patient,  a  male  also,  with  an  enormous  sarcoma  which 
projected  from  the  pelvic  cavity  up  into  the  abdominal 
cavity,  and  which  encroached  on  and  obstructed  tJie 
bowels,  was  remarkably  reduced  in  size,  and  the  general 
condition  of  the  patient  so  far  improved  tliat  lie  could  walk 
about  in  the  coldest  weather,  attend  and  give  receptions, 
etc.,  and  live  as  he  did  wbt>n  healthy.  IIu  used  iu  this 
case  a  solution  of  1  to  500,  but  he  now  says  that  much  more 
concentrated  solutions  may  be  employed.f  He  advises 
that  proi>er  antiseptic  precautions  be  taken  that  the  whole 
mass  of  the  neoplasm  be  impregnated  with  the  pigment, 
and  that  the  .staining  must  be  repeated  frequently,  say 
every  second  or  third  day. 

With  the  local  applications  of  pyoktanin  in  its  ordinary 
form,  or  in  solution  applied  without  using  the  syringe,  this 
work  is  not  properly  occupied. 


•  Murek'i  Bulletin,  ManJi,  1891. 


t  Ibid. 
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CANTHARIDIN. 

Potaosli  Cantharidas.     [Cantharidaie  of  Potastium,] 
Sodli  Oantharidaa.     [  CantharidnU  of  Sodium.] 
Ammonli  Oantharidaa.     [  Canikaridate  of  Ammonium,] 

Pekpabation  of  Liebreich. — The  preparation  used  by 
him  was  the  caiitharidate  of  potaeflium. 

Lit'breich  brought  forward,  at  a  recent  meeting  of  the 
Berlin  Medical  Society,  a  new  remedy  for  phthisis.  When 
he  mentioned  cantharidin,  there  is  little  doubt  tht*  mem- 
bers might  have  felt  some  surprise,  for  cantharidin  had  been 
known  by  the  ancienU,  and  Glover  had  made  a  physiolo^- 
cal  investigation  of  its  properties  many  years  ago. 

The  special  power  of  cantharidin  which  arrested  Lieb- 
reich's  attention  is  its  infiueuce  over  the  capillaries  of  the 
system,  whereby  a  considerable  exudation  of  serum  takes 
place  about  pathological  products  in  various  situations. 
He  ascertained  that  a  hypodermatic  injection  of  canthari- 
din caused  this  flow  of  serum  about  depots  of  tubercular 
matter  in  casca  of  consumption. 

The  next  l)it  of  knowledge  influencing  this  process  was  the 
fact  that  the  serum  of  the  blood  of  man  and  of  the  inferior 
animals  had  a  special  toxic  effect  on  pathogenic  micro-organ* 
ifims,  inhibiting  their  activity  and  destroying  their  products. 

These  two  facts  therefore  constitute  the  basis  of  Lie- 
breioh's  method :  first,  that  the  remedy  caused  ait  abundant 
exudation  of  serum ;  second,  that  this  serum  is  destructive 
of  the  microbes  producing  pathological  new  formatioiiB. 

He  hjia  practised  the  injection  of  cantharidate  of  [totas- 
sium,  with  promising  results  so  far.  There  has  been  much 
improyement  in  the  condition  of  those  who  have  undergone 
the  treatment,  especially  if  the  cases  hftve  not  advanced 
beyond  the  primary  stage. 
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As  canthuridin  itself  is  but  slightly  soluble  in  water,  it 
became  necessary  to  prepare  solutions  of  some  compound 
of  canthiiridin  with  a  base ;  Liebreich  l)egan  with  ■g^j^y 
of  a  grain,  but  he  gradually  increased  the  dose  up  to  yj-j- 
of  a  grain,  and  this  amount  produced  no  injurious  ciiect 
either  upou  the  tissues  at  tlie  point  of  injection  or  upon 
other  parts,  except  that  tlie  maximum  dose  caused  some 
burning  along  the  course  of  the  uretlira ;  but  this  soon  dis- 
appeared. At  the  site  of  the  injection  there  was  no  pain, 
no  redness,  or  after-induration,  if  the  solution  were  properly 
prepared  and  the  dose  not  made  to  exceed  the  yj-y  of  a 
grun.  If  too  large  doses  are  injected,  there  may  be  local 
inflammation;  but  the  troubles  mostly  to  be  apprehended 
are  irritation  of  tlie  kidneys,  strangury  and  bloody  urine, 
and  the  appearance  of  albumen.  With  proper  care  no 
trouble  of  any  kind  is  to  be  apprehended. 

The  solution  used  by  Liebreich  h  the  following : 

Cantb&ridin  (cryst.),  8  grains  (0.2  gramme) ; 
PotasMium  hydroxide  (pure),  6  graiiu  (0.4  gnmine); 
Water  (cold),  6}  drachms  (20  grammes). 

Heat  over  a  water-bath  until  clear;  then  add,  while  still 
on  the  water-batli,  and  very  cautiously,  cold  water  enough 
to  make,  when  cooled,  1  litre  (32J  fluidouncos). 

The  dose  of  this  ranges  from  0.16  c.c.  to  0.38  c.c,,  rarely 
to  0,G6  c.c,  the  last  mentioned  verj/  rarely. 

The  good  results  reported  by  Liebreich*  have  been 
supported  by  the  experience  of  Frankel,t  Hermann,! 
Guttmann,  and  Lublinski.§ 


*  Merck's  Bulletio,  Febnian*  and  Match,  1891.        f  I^^'d-        t  ^^ 
\  Therap.  Monatsbcfle,  April,  1891. 
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OPIUM, 

MORPEINA:   MORPHINB. 

Morphime  Sulphaa.     [Sulphate  of  Mftrjikint.} 
Morphln£B  Hydrochloraa.     [HydrochloraU  of  Morphine.] 

IIiBTOKy. — Morphine  wns  the  first  remedy  used  Bubcut»- 
neously.  After  the  iuoculation  experimenta  of  Lafiir^e, 
lirst  published  about  1830,  Dr.  AlexundorAVoodjof  Kdin- 
burgh,  began  in  1844  to  iuaert  a  solution  of  morj>hine 
under  the  skin.  Althougli  this  is  the  origin  of  the  subcu- 
taneous method  as  now  practided,  it  is  perfeelly  demonstra- 
ble that  Magendie,  in  the  course  of  hie  physiological  ex- 
|>eriinent8.  waa  in  the  Jiabit  of  inserting  poisons  under  the 
skin,  to  procure  their  characteristic  eftocts,  long  before  the 
earliest  date  assigned  for  the  origin  of  the  hypodermatic 
method. 

Preparations. — A  solution,  a  "  hypodennic  tablet,"  or 
a  powder  of  given  weight  may  be  used.  There  is  no  gen- 
eral agreement  as  to  the  salt  of  moq^hine  which  ib  bent; 
bat  as  the  sulphate  is  most  soluble,  and,  when  neutral,  not 
more  irritating  tlmn  any  other  salt,  it  sliould  be  preferred. 
The  muriate  is  much  used  in  Germany,  and  £alenberg*a 
formula  \a  as  follows : 

SOI 


nrpoDEnyiATJc  medication. 

Bl   3lur|<hine  murmtU,  gr.  iy ; 
Acidi  murikticj,  gU.  iv  ; 
Aqun  daBttllfttK,  31.    M. 

In  thia  formula  tho  acid  serves  to  increase  the  solubility 
of  tlie  tnorjthine  and  to  prevent  the  development  and 
growth  of  the  peniciUium.  It  has  already  been  set  forth 
that  acid  aolutions  are  highly  irritating,  and  have  produced 
much  mischief  by  exciting  a  local  inflammation,  followed 
by  suppuration  and  sloughing.  The  committee  appointed 
by  the  Medico-Chirurgical  Society  of  London  to  examine 
the  subject  of  subcutiineoua  medication  reported  in  favor 
of  a  solution  made  with  acetate  of  morphine,  dissolved  by 
the  aid  of  sufficient  acetic  acid  and  atlerwards  carefully 
neutralized  with  liquor  potassa.  The  committee  wisely 
remark,  "  Tn  using  drugs  which  require  an  acid  to  render 
them  soluble  in  water,  it  \a  found  that  very  acid  solutions 
are  apt  to  irritate,  and  the  solutions  were,  tliereforo,  care- 
fully neutralized.  Very  alkaline  solutions  should  be 
avoided  for  the  same  reason."*  Dr.  Anstie,  in  \\\a  much- 
quoted  paper  on  the  "Hypodermic  Injection  of  Remedies," 
says  that "  morphine  Bhould  be  used  in  the  form  of  acetate, 
dis.solved  with  a  minimum  of  acetic  acid  in  hot  distilled 
water,  five  grains  to  the  drachm."  f  Dr.  Lawson  recom- 
mends a  Bolutiori  of  the  muriate,  in  the  proportion  of  ten 
grains  to  two  drachms,  so  tliat  six  minims  contain  a  half- 
grain  of  morphine. J  "This  solution,"  says  Dr.  Lawson, 
"is  always  solid  at  ordinary  winter  temperature  and  gen- 
erally so  in  summer,  and  it  must  be  heated  before  each 
injection."    A  more  recent  English  writer,  Dr.  "Wilson, 


*  The  Medico-Chirurgical  Transactions,  vol.  1.  p.  605. 

t  The  Prftclitioner,  July,  1868. 

J  On  S>.'iati«i,  Lumhago,  «tc.,  p.  93. 
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after  making  au  elaborate  review  of  the  subject,  conclndea 
**  that  the  R)lve»t  for  morphine  ehoiild  be  distilled  water 
without  any  admixture  of  acid."*  This  expression  of  Dr. 
"Wilson  now  repreaente  the  common  Rentimentof  practical 
physicians,  and  the  use  of  acid  us  a  means  of  increasing 
the  solubility  of  morphine  or  of  preventing  change  in  the 
solution  has  been  abandoned.  Much  difference  of  opinion 
yet  obtaius  as  to  tlic  degree  ()f  concentration  of  the  solu- 
tion. The  formulffi  above  given,  so  concentrated  ae  to 
require  heat  to  effect  a  solution,  are  not  to  be  commended. 
The  precipitation  which  takes  place  on  cooling,  and  tho 
danger  of  giving  an  overdose,  are  insuperable  objectioiw. 
The  physicians  replying  to  Dr.  Kane*8  queries  f  have,  with 
few  exceptions,  resorted  to  ratlier  dilute  solutions,  some- 
times after  unfortunate  experietices  with  more  concen- 
trated. The  queries  were  intended  to  bring  out  all  the 
facta  in  regard  to  the  dangers  and  accidents  resulting 
from  the  use  of  the  hypodermatic  syringe.  As  they  were 
despatched  to  all  physicians  of  any  prominence  in  the 
country,  it  may  be  supposed  that  little  remained  unan- 
swered in  regard  to  the  miehai^  that  had  occurred,  for 
the  personal  experiences  of  physicians  were  freely  drawn 
ujion  to  illustrate  the  eubjeet  My  personal  observation  is 
in  favor  of  a  rather  dilute  solution.  The  acetate  and  mu- 
riate of  morphine,  advised  by  some  authors  and  practical 
physicians,  are  really  less  desirable,  as  they  are  less  soluble 
than  the  sulphate.  Ou  the  whole,  we  cannot  improve  on  the 
formula  of  Magendie,  and  this,  which  I  have  recommended 
in  former  editions  of  this  manual,  continues  to  maintain 
the  iirst  place  in  my  judgment: 


*St  Oeot^'i  Hospital  R«ports.  1869,  vol.  iv. 

t  The  Hypodermic  Injection  of  Morphine,  New  York,  1880. 
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St  MoiphinjD  KulphiitiR,  gr.  zvi ; 
Aque,  ^i.     M. 
Big. — Fifleon  (16)  minims  contaiD  4  of  a  gmin. 

The  advantages  of  this  formula  are  thu  complete  boIq 
bility  and  sufficient  conceutration  for  the  fiilleat  effect. 

As  in  all  solutions  of  morphine,  and  indeed  of  the  idko- 
loida  in  general,  a  change  takes  place  too  subtile  for  rec- 
ognition by  our  present  means  of  investigation,  by  reason 
of  which  Bolutiona  of  some  days'  duration  become  unfit 
for  use,  the  addition  of  iiu  antiseptic  is  necessary  when  the 
preparation  is  intended  to  be  kept.  Besides  this  change 
of  unknown  character,  the  pcnicilliiiin  develops  in  solu- 
tions of  alkaloids  at  the  expense  of  the  principal,  not  only 
weakening  the  strength,  but  also  rendering  the  solution 
highly  in-italing.  From  2  to  4  minims  of  carbolic  acid 
may  be  added  to  the  above  formula,  or  for  simple  water 
may  be  substituted  cherry-laurel  or  eucalyptus  or  chloro- 
fona  water,  as  has  been  elsewhere  suggested. 

For  reasons  explained  when  solutions  in  general  were  un- 
der discussion,  it  is  preferable  to  have  at  hand  the  materials 
for  oxtemporaneouB  solutions.  A  "hypodennie  tablet" 
or  a  morphine  powder  of  the  required  strength  is  conven- 
iently carried,  and  as  regards  liability  to  accident,  is  much 
superior  to  any  permanent  solntion.  Since  I  have  adopted 
the  method  of  extemporaneous  solutions  I  have  not  had 
occur  the  hard  nodules  and  the  points  of  suppuration  and 
sloughing,  which  were  not  infrequent  when  permanent  so- 
lutions were  employed.  A  number  of  those  responding 
to  the  inquiries  of  Dr.  Kane  *  report  a  like  experience, — • 
that  the  abscesses,  formerly  quite  common  when  a  pjerma- 


*  The  Hjpodennio  Injectioa  of  Morphine,  op.  cit,  p.  47,  et  aeq. 


MORPmSE. 


205 


nent  eolation  was  used,  ceased  to  be  prodnced  w)ien  tlio 
preparation  was  made  at  the  time  of  injecting. 

The  dose  of  morphine  for  hypodermatic  iiyection  variei 
from  -jlj  to  I  of  a  grain.  In  conitnencing^  ii  should  not  exceed 
one-third  of  that  ordinarily  administered  internal!}/.  It  if*  pru- 
dent in  all  caaes  to  test  the  physiological  cupabilitica  of  tho 
patient  by  a  small  dose  before  resorting  to  the  moximnra 
amount.  Patients  vary  in  their  8Usceptil)iHty.  Women 
arenas  a  rule,  more  easily  affected  than  men.  One-twelfth 
of  a  grain  is  a  sufficient  dose  for  many  of  the  condittona 
roquiring  an  injection.  Persons  habituated  to  the  use  of 
the  drug,  or  tliose  suffering  paiu,  will  boar  a  larger  quan- 
tity. The  maximum  doses  may  be  administered  with 
safely  if  combined  with  atropine  (see  ;>o*/).  As  Brown- 
S^qnard  has  indicated,  largo  doses  of  morphine,  when 
combined  witJi  atropine,  exert  a  more  decided  curative 
effect  in  obstinate  neuralgias.  It  may  bo  necessary  in  such 
cases  to  give  i  or  even  1  grain  of  morphine  with  ^  of  a 
grain  of  atropine. 

In  order  to  maintain  a  constant  physiological  effect,  but 
slight  increase  of  the  dose  is  necessary.  ITiis  is  one  of  the 
greatest  advantages  of  the  hypodermatic  method,  especially 
in  cases  requiring  the  protracted  use  of  morphine. 

Hypodermatic  injections  of  morphine  arc  rarely  advisa^i 
ble  in  the  case  of  children,  yet  as  their  utility  is  anque»-' 
tionable  in  certain  convulsive  disorders  of  early  life,  it 
may  bo  necessary  to  emfiloy  them.     From  ^  to  ^  of  a 
grain,  according  to  age,  may  be  regarded  as  a  safe  quantity, 
but  the  ailministration  of  so  powerful  a  remedy  should  not 
be  uiidertjikon  without  careful  consideration  of  the  dangers^ 
involved. 

80  many  accidents  have  happened  from  the  incautious 
or  improper  use  of  morphine  hypodermatically  that  I  must 
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repeat  the  injunction  to  proceed  cautiously.  Before  de- 
ciding on  the  doso,  iiscert^n  if  the  malady  requiring  it  be 
one  in  which  a  special  susceptibility  to  the  action  of  mor- 
phine exists,  Ib  it  a  case  of  tumor  or  abscess  of  the  brain  ? 
of  chronic  alcoholismus?  of  idiosyncrasy  in  respect  to  the 
cerebral  ctiects?  of  weak  heart?  of  obstructive  pulmonary 
lesions?  of  deficient  excretion?  etc.  If  any  of  these  con- 
ditions be  present,  the  dose  must  be  small.  On  the  other 
hand,  if  the  habit  of  opium-taking  has  been  formed,  If 
there  be  excessive  pain,  or  if  the  case  be  one  of  uricmic 
convnlsiona,  the  dose  may  be  large. 

Physiological  Actioks. — The  oftecta  of  morphine  in- 
jected beneath  tlio  skin  are  local  and  systemic.  At  the 
moment  tlie  injection  is  practised,  pain  is  produced  by  the 
penetration  of  the  skin,  and  a  sensation  of  smarting  and 
burning  follows  aa  the  fluid  ditfuses  through  the  subcuta- 
neous tissue.  The  latter  sensation  is  the  greater  the  larger 
the  amount  of  fluid,  the  more  concentrated  the  solution, 
and  the  more  irritating  the  salt  of  morphine  used.  Under 
the  usual  circumstances  it  is  not  severe  or  persistent.  Be- 
sides a  little  redness  at  the  site  of  injection  and  some 
tenderness,  no  other  local  symptom  appears  when  a  few 
drops  are  inserted,  and  these  results  cease  in  a  few  hours. 
When,  however,  10  minims  or  more  are  administered, 
confliilcruble  swelling  is  produced,  a  large  wheal  forms, 
and  the  part  la  tender  for  several  hours.  Uepeated  injec- 
tion at  one  point  will  produce  much  irritAtion,  tenderness, 
and  even  inflammation.  The  accidents  resulting  at  the 
point  of  injection  under  some  circumstances  will  be  de- 
scribed hereatler. 

The  effect  of  morphine  on  the  tactile  and  pain  sense  of 
the  part  into  which  it  lias  been  injected  lias  been  much 
disputed.     In  coming  to  a  conclusion  the  various  results 
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which  may  he  produced  by  the  injection  must  have  due 
consideration.  Frequent  injections  or  a  single  irritant  in- 
jection may  induce  such  a  local  con<^c«tion  as  to  exalt  the 
functional  irritahility  of  the  periirheral  nerves,  when,  of 
course,  the  tactilo  and  pain  sense  will  be  exalted.  An  un- 
irritating  morphine  ir\jection  lussenH  the  tactile  and  pain 
sense  for  some  distjiuce  about  the  point  of  insertion,  as  has 
been  affirmed  by  Eulenberg,*  Chouitpe,t  and  others.  On 
the  other  hand,  when  local  irritiition  and  congestion  have 
resulted,  the  opposite  condition  obtains,  an  has  been  stated 
by  De  Renzi,  J  Mitchell,  Morehouse  and  Keen, §  and  others. 
In  this  way  may  be  eacplained  the  contradictory  obaerva^ 
tiona  made  on  this  important  point.  Further  support  to 
the  view  of  the  local  action  of  morphine  is  given  by  the 
effects  which  follow  the  application  of  a  solution  to  a  norve- 
trunk,  for  when  a  nerve  is  so  treated  its  power  to  transmit 
impressions  is  lessened. 

The  local  effects  of  morphine  are  quite  subordinate  tx> 
the  systemic.  The  diffusion  of  morphine  from  tlie  subcuta- 
neous coimective  tissue  is  about  the  same  in  all  parts  of  the 
body.  Any  differences  that  may  exist  are  due  to  the  number 
of  vessels  in  tlio  part,  or  it  may  be  due  to  an  accidental  intra- 
venous ii\iection.  As  the  round  of  the  circulation  is  made 
within  a  minute,  the  offecte  become  manifest  within  that 
time,  into  wliat  part  soever  the  solution  may  be  thrown. 
When,  unhappily,  the  solution  enters  a  vein,  the  effect  is 
not  instantaneouH,  altliough  very  prompt.  Under  ordinary 
eircumst'mces,  within  a  minute  atter  the  injection  is  prac- 
tised, the  cerebral  effects,  which  vary  with  the  dose,  the 

*'  Die  hypodennatischeii  Injectiunen,  eU).,»ipni. 

t  The  BritUh  Medic&l  Journal,  April  10,  1875.     (Abstract) 

t  The  New  York  Medical  Journal,  vol.  xviil.  p.  214.     (Abatraet.) 

I  Tho  Americaa  Journal  of  tho  Modical  Sciences,  July,  1666. 
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idioayiicrasiea  of  the  indi\n(lual,  and  usage,  are  experienced.. 
A  feeling  of  giddiness,  faintues8,  depression,  and  nausea,  1 
acoompanied  by  pallor  of  the  face  and  contracting  pupils, 
is  the  effect  experienced  at  the  first  onset  of  the  morithine 
impre-stfion  by  those  not  habituated  to  it  A  deadly  faint- 
nees,  anxiety  and  alarm,  extreme  pallor,  cold  sarfaoo,  and 
weak  circulation  are  not  infre<iuently  [iruduced  in  suscep- 
tible subjects  on  being  inject-ed  for  the  first  time  by  even 
so  small  a  dose  as  -i^y  of  a  grain.  Usually  the  preliminary 
depression  and  pallor  are  Hucceeded  by  a  flushed  face,  a 
feeling  of  beat  and  fulness  of  the  head,  increased  action 
of  tlie  hoiirt,  tingling  and  redness  of  the  extremities,  and 
a  general  sense  of  discomfort.  Very  often  some  pain  is 
felt  in  the  al>domen,  due  to  the  movements  of  gas,  and 
loud  borborygnii  occur.  The  mouth  grows  di*y  and  pasty; 
the  taste  loses  its  acutcness,  and  the  mastication  and  swal- 
lowing of  food  become  awkward  and  difficult  Tlie  pupil 
contracts,  and  vision  is  rather  hazy.  The  sense  of  hearing 
is  obscured  somewhat  by  tlie  tinnitus.  A  minute  dose  will 
not  impair  the  equilibrium,  although  more  or  less  dizziness 
occur,  but  a  full  dose  will  render  walking  uncertain,  oven 
prevent  the  necessary  co-ordination  of  the  muscles.  There 
will  be  present,  indeed,  the  usual  symptoms  and  appearance 
of  intoxication.  Various  odd  sensations  are  experienced. 
One  has  an  overpowering  sense  of  muscular  fi»tigue;  an- 
other  has  a  feeling  of  weight  on  the  nape  of  the  neck  and 
the  shoulders;  a  third  has  a  splitting  headache,  with  re- 
sounding tinnitus  and  incessant  aud  severe  vertigo ;  a  foui-th 
feels  a  sudden  glow,  then  a  sinking  at  the  epigastrium, 
sudden  nausea  and  vomiting  occur,  afler  which  he  is  lan- 
guid, exhausted,  but  has  a  sense  of  comfort;  aud  a  fifth  is 
merely  depressed  and  gloomy.  There  are  but  few  who 
experience  the  traditional  exhilarating  eftects,  in  which  tlie 
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miiid  is  filled  with  deliiflitful  visions  and  the  body  is  per- 
vnded  with  «n  exquisite  sense  of  well-being.  By  him  to 
whom  there  are  denied  the  higher  joya  of  mor|diine  in- 
toxication, a  grateful  sense  of  ireedom  from  all  bodily 
discomforts,  and  the  a<ldotl  feeling  of  delightful  existence 
quite  independent  of  surrounding  circumstances,  seem  to 
be  experienced.  It  is  in  this  senae  of  all-per\'ading  present 
comfort  that  the  fascination  of  opium  apparently  consiists, 
rather  than  in  active  exhilaration  of  the  mind.  When  to 
the  suflerer  not  only  relief  but  a  pleasing  existence  is 
given,  when  irom  the  weary  fatigue  is  made  to  vanish  and 
work  becomes  a  pleaaurable  exertion,  and  when  for  the 
disappointments  and  troubles  of  life  a  peaceful  calm  and 
content  are  substituted,  it  is  not  surprisit)g  that  those  iu 
whom  these  trausformatious  have  been  wrought  should 
ardently  desire  their  continuance. 

The  iirst  stimulating  effect  of  morphine  on  the  cerebrum 
is  of  very  variable  duration,  hi  some  ]icrsons  a  condition 
of  somnolence  follows  in  a  few  minutes,  and  then  more  or 
lees  profound  sleep  pcreista  for  many  hour^.  The  sleep  is 
often  accompanied  by  vivid — ^usually  horrifying — drearas; 
there  is  much  talking  and  agitation,  and  iu  some  persona 
a  somnambulistic  state  is  induced.  Other  subjects,  again, 
&11  into  a  deep  sleep,  with  snoring,  even  stertorous,  res- 
piration. A  large  proportion  of  those  taking  morphine 
have  but  snatches  of  light  sleep,  with  long  intervals  of 
waketulness,  and  many  are  kept  wide  awake  in  a  very 
active  mental  state,  but  experience  a  profound  sense  of 
comfort  and  peace.  Those  made  actively  wakeful  usually 
are  very  drowsy  and  sleep  heavily  at^er  tlie  immediate 
effects  of  the  morphine  have  declined.  ^V^len  the  action 
has  begun,  the  circulation,  respiration,  and  temperature 
are  characteristically  affected. 

0  18* 
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Mr.  Hunter  *  first  pointed  out  the  effect  of  morphine 
aUmioistered  subcutaiieously  on  tlie  pulse  and  respiration. 
"  In  mania,"  he  says,  *'  I  have  reduced  the  pulse  from  120 
to  80  in  four  minutes,"  and  he  also  observed  "  the  dimin- 
ished rate  of  respiratiou."  I  have  been  moat  fortunate  in 
securing  the  co-operation  of  some  iniernes  of  the  Good 
Samaritan  Hospital,  who  aubmittod  Lhemaelvea  to  experi- 
ment in  preparation  for  the  graphical  representation  of 
the  results  of  tlie  morphine  action. 

In  the  accompanying  diagram  are  represented  the  effects 
on  the  pulse,  respiration,  and  temperature  of  Dr.  Rutter, 
who  had  received,  whilst  in  a  perfectly  normal  state,  J  of  a 
grain  of  morphine  subcutancously.  In  the  febrile  condi- 
tion of  the  sytitem  the  temperature-curve  would  not  con- 
tain the  elevation  which  marks  the  above  tracing,  but  a 
depression  corresponding  to  those  of  the  respiration  and 
pulse.  A  considerable  rise  in  the  blood-pressure  also  is 
produced.  A  sphygmographic  tracing  may  or  may  not 
have  scientific  value.  So  much  depends  on  the  ac^justment 
of  the  instrument,  on  tlie  amount  of  spring-pressure,  and 
on  the  nervousness  ot  the  patient,  that  perfectly-accurate 
aphygmograms  are  somewhat  difficult  to  make.  Those  sub- 
joined were  obtained  from  Dr.  Drake  before  and  after  the 
a<lniiniHtration  of  \  of  a  grain  of  morphine  hypodermati- 
cally.  The  first  or  normal  tracing  was  taken  with  a  spring- 
pressure  of  200  grammes,  the  sphygmograph  being  fitted 
with  the  modifications  of  Dr.  Burdon-Sanderaon,  which 
permit  a  more  accurate  adjustment  of  the  spring  than  is 
possible  in  Marey's  instrument 

Soon  after  taking  the  normal  tracing,  the  medicament 
was  given  and  the  apparatus  remained  in  sHu.    When  the 
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usual  efiects  were  produced  at  their  maximum,  the  second 
tracing  was  taken  at  the  same  epring-preasure.     There 


Flo.  10. 


Trftclog  of  Nonn&l  Pulse. — Sprliig-preHiurc,  200  Graiuaic&. 

being  no  change  in  the  conditions  of  the  experiment,  ex- 
cept the  administration  of  morphine,  the  result  must  rep- 

Fio.  II. 


Tradug  of  Pulse  ftfter  the  Subcutaitcous  InJecUou  of  Muri>hluc.— 
Spring- presiurc,  200  Gnuumea. 

resent  the  true  effects  of  this  agent.  The  second  tracing, 
as  compared  with  the  first,  exhibits  the  following  deviations 
&om  the  normal : 

The  altitude  of  the  wave  ia  less^  tlie  aaccnt  more  oblique, 
the  summit  more  rounded,  and  the  dicrotic  rebound  leas 
distinct,— peculiarities  indicating  a  considerable  rise  in  the 
tension  of  the  arterial  ByHteJn. 

Ophthalinortcopic  examination  of  the  fiindus  oeuli,  made 
when  the  effects  of  morphine  are  at  their  maximum,  dis- 
closes an  increased  vascularity  of  the  retina  and  a  some- 
what cloudy  or  blurred  state  of  the  papilla.  The  drum 
membrane  also  exhibits  a  more  considerable  injection  than 
is  normal.  The  increased  tension  of  the  vascular  system 
begins  to  decline  soon  after  it  attains  the  maximum  ;  the 
pulse  then  becomes  quicker  but  softer,  and  secretions  pre- 
viously suspended  flow  freely.  Itching  of  the  nose  is  very 
usual,  and  some  aubjectfl  experience  a  general  itching  of 
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'Qie  surface  daring  the  whole  period  of  the  action.  Moist- 
ure appears  on  tlie  skin  about  Uie  time  the  pulse  relaxes, 
and  considerable  sweating  persiats  up  to  the  end  of  the 
morphine  iuUuencc.  The  tongue  moistens  as  the  skin 
p4>rspir«Ht,  and  doubtleHS,  also,  the  goBtro-inte^Linul  mucous 
membrane  then  resumes  secretion  and  excretion.  Proba- 
bly, also,  during  the  period  of  its  maximum  action,  mor- 
phine suspends  or  enfeebles  the  uctivity  of  the  pancreas 
and  liver.  Digestion  ia  stopped  for  a  time  if  a  full  dose  of 
morphine  be  given  after  a  meal,  and,  as  a  rule,  constipation 
results;  but  this  is  by  no  means  invariable,  for  in  some 
instances  the  bowels  continue  to  act  regularly,  aud  ocoa- 
eionally  constipation  has  been  removed  by  morphine  iiijec- 
tiona.  The  diminished  excretion  of  bile  is  shown  Ity  the 
yellowness  of  the  conjunctiva,  the  muddy  tint  of  the  i^kin, 
and  the  lighter  color  of  the  fsecea.  The  urine  also  has  a 
higher  tint  than  normal,  due  to  the  presence  of  bilc-pigmcnt 
and  to  the  greater  density.  The  rather  scanty  urine  is  rvf- 
eruble  to  two  factors, — to  the  diminished  functional  activity 
of  tlie  kidneys  and  to  the  increa&ed  diaphoresis. 

With  the  decline  in  the  morphine  narcosis,  some  patients 
experience  headache,  confusion  of  mind,  anorexia,  and 
nausea;  but  these  results  are  not  so  constant  as  after  the 
iutcnuil  use  of  this  agent  If  the  injection  be  administered 
at  night,  the  nausea  and  vomiting  arc  experienced  on  rising 
in  tlje  morning.  Perfect  quiet,  a  cup  of  hot  coffee  taken 
before  rising,  an  ice-l)ag  to  tfie  cervical  spine,  and  a  full  dose 
of  bromide  of  sodium,  may  be  administered  for  the  relief 
of  these  symptoms  when  they  are  severe. 

The  extent  and  persistence  of  the  foregoing  physiologi- 
caJ  effects  \\nll  depend  upon  the  quantity  of  morphine 
injected.  Very  large  doses  excite  not  only  immediate 
dbturbance  in  the  functions  of  the  brain,  but  secondary 
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diflttirbancos  in  the  process  of  elimination  of  the  narcotic 
from  the  blood.  The  occurrence  of  these  unpleasant  and 
depressing  effects  of  the  morphine  narcosis  is  an  addi- 
tional reason  ft»r  cautious  tentative  experiments  in  any 
case  in  which  the  physiological  tolerance  of  this  agent  ia 
nnknowu. 

Phenomena  somewhat  different  in  character,  as  well  afl 
in  degree,  from  those  which  I  have  described  under  thia 
head,  follow  the  subcutaneous  injection  of  large  doses. 
The  following  symptoms  were  observed  by  me  after  the 
injection  of  one  grain  of  sulphnte  of  morphine: 

In  ten  minutes  the  patient  hud  fallen  asleep  bo  soundly, 
sitting  upright  in  bed,  that  he  could  not  be  aroused.  At 
the  end  of  an  hour  I  found  him  in  a  state  of  profound 
narcotism,  his  pulse  50  and  feeble;  respiration  10  and 
labored,  with  stertor;  skin  cold  and  sweating;  face  pale 
and  ghastly.  The  conjunerivie  were  deeply  injected ;  pupils 
minutely  contracted,  and  iusensil»Ie  to  the  strongest  gas- 
light No  retlex  movemeuts  could  be  excited  by  touchiug 
the  eyes,  or  by  irritation  of  the  fauces.  These  formidable 
B^Tnptoras  were  relievttd  by  the  subcutaneous  use  of  atro- 
pine, the  physiological  antagonist  of  morphine. 

Accidents. — Altliough  morphine,  when  rightly  admin- 
istered subcutuneouslyj  may  be  freely  used,  accidents  do 
occur,  and  a  clear  conception  of  their  causes  and  character 
becomes  necessary.  These  accidents  may  be  local  or  sys- 
temic: local,  due  to  the  site,  manner  of  injecting,  and 
condition  of  the  subject;  systemic,  the  impression  of 
the  remedy  on  the  cerebral,  respiratory,  and  circulatory 
organs. 

The  local  irritation  produced  by  subcutaneous  injections 
has  been  briefly  referred  to  in  connection  with  the  solu- 
tion.    Improperly-prepared  solutions  of  morphine,  long- 
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kept  solntions,  a  rnety  and  Hirty  needle,  the  forcible  intro- 
duction of  li  large  quantity  of  fluid,  are  fruitful  causes  of 
local  inflammation  and  induration  or  abscess.  Repeated 
injection  at  the  same  site  seta  up  a  Lypcrplasia  of  the  sub- 
cutaneous connective  tissue,  resulting  in  the  formation  of 
indurations,  which  may  slowly  suppurate,  or  induce  such 
a  highly-vascular  state  of  the  parts  that  finally  injections 
here  become  very  dangerous. 

When  a  vein  in  the  skin  is  perforated  by  tlie  needle,  a 
very  sudden  and  powerful  impression  is  produced,  if,  as 
usually  happens,  the  niorpliino  solution  be  sucked  into 
the  vessel.  If  the  needle  enter  a  vein  and  the  solution  be 
thrown  directly  into  the  blood-current,  the  effect  produced 
is  still  more  sudden  and  powerful.  The  interval  between 
the  act  of  injecting  and  the  effect  of  the  morphine  is  greater 
in  the  former  case ;  in  tlie  latter,  the  effect  may  seem  to  be 
in?tantancoup,  almo.^t.  The  difference  being  quantitative 
rather  thun  qualitative,  there  need  be  no  separate  consid- 
eration of  the  effects  resulting  from  the  two  modes  of  the 
Accident.  Thoro  are  three  kinds  of  results :  alow  and  feeble 
action  of  the  heart,  contraction  of  the  arterioles,  and  ther^ 
fore  aniemia  of  the  brain,  causing  syncope;  the  same  con- 
ditions, fliiaociated  with  weakened  eontructiiii  power  of  the 
cardiac  muscle,  resulting  in  failure  of  the  heart;  and  pro- 
found narcotism,  terminating  in  paral^'sis  of  the  respiratory 
centre. 

When  the  injection  is  making,  the  vein  perforated,  no 
difference  in  the  operation  is  observed,  except  the  escape 
of  hlooil ;  when  the  injection  is  delivered  into  a  vein,  the 
fluid  pa^es  in  with  unasual  readiness.  Dizziness,  oppreft- 
eion  of  breathing,  singing  in  the  cars,  a  fearful  apprehen- 
sion, intense  throbbing  in  the  head,  dimness  of  vision,  are 
imroediately  experienced ;  the  face  becomes  deadly  pale. 
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the  eyesight  dinij  the  pupils  contract,  the  pulse  is  bhihII 
and  slow,  the  reepiration  ehallow  and  sighing,  and  thue, 
on  the  inBtant,  tho  patient  falla  unconscioua  in  a  syncopal 
state.  After  a  time  consciousnesH  is  slowly  regained,  vom- 
iting occura,  intense  headache  and  vertigo  are  felt,  and  on 
every  attempt  to  sit  up  the  faintness  comes  on  again. 
There  are  great  differences  in  the  duration  of  these  symp- 
toms, according  to  individual  peculiarilies ;  tliey  may  con- 
tinue from  an  hour  or  two  to  twelve  hours  or  longer,  and, 
after  the  subsidence  of  the  eftccta  directly  due  to  the  mor- 
phine, more  or  less  indigestion,  constipation,  hebetude  of 
mind,  and  stupor  persist  for  several  days. 

If  the  heart  muscle  have  undergone  the  changes  pro- 
duced by  myocarditis,  fatty  degeneration,  or  fatty  infiltra- 
tion, or  the  right  heart  be  dilated  and  weak  in  consequence 
of  ob.structive  pulmonary  lesions  or  other  causew,  the 
syncopal  static  induced  by  the  injection  of  morphine  may 
speedily  result  in  death.  In  such  cases,  immediately  on 
receiving  the  injection,  the  patient  tnrns  pale,  reels,  foils 
into  unconsciouaneas,  and,  with  a  deep  sigh,  expires.  Such 
a  sudden  termination  ia,  however,  not  common.  More  fre- 
quently the  fatal  result  is  due  to  excessive  action  of  the 
remedy, — to  coma  and  suspension  of  the  functions  of  the  re- 
spiratory centre.  Suoli  cases  pursue  the  conrso  of  o,iiura 
narcosis.  The  patient  affcer  receiving  the  injection  passes 
into  a  condition  of  stupor,  presently  becomes  profoundly 
insensible,  the  reflexes  are  abolished,  the  pupil  minutely 
contracted,  the  respiration  slow  and  shallow,  the  face 
pale,  and  tlie  skin  relaxed  and  cold.  The  rapidity  of  the 
effect  depends  on  the  amount  administered,  the  point 
of  insertion,  and  the  susceptibility  of  the  individual  re- 
ceiving the  injection. 

Idiosyncrasy  is  an  important  factor  in  determining  ill 
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results.  There  arc  persons,  women  especially,  so  snacep- 
tible  to  the  action  of  opium  and  its  alkaloids  that  the  mi- 
nutest qnantitj  will  produce  unple;ifiaiit  elFects.  In  such 
suhjccta  a  small  medicinal  dose  will  cause  fiaintness,  ex- 
treme vertigo^  nausea,  and  profound  depression  of  the 
vital  powers,  laj^ting  from  a  few  hours  to  several  days.  In 
such  caeeft,  even  on  the  foDowing  day,  great  depression^ 
faintness,  and  nausea  occur  on  attempting  to  assume  the 
upright  jHSsition,  and  a  dazed,  confused,  and  "groggy" 
condition  of  the  head  continues  for  some  days  longer.  In 
the  subjects  of  this  peculiar  susceptibility,  a  full  medicinal 
dose  may  cause  a  fatal  result  by  syncope. 

Chronic  alcoholism  develops  a  state  in  which  ordinary 
medicinal  doses  may  cause  a  dangerous  narcotism  or  sud- 
den failure  of  the  heart.  The  structural  chauges  which 
occur  in  the  brain,  especially  in  the  medulla  oblongata,  in 
the  walls  of  the  heart,  and  in  the  kidneys,  explain  the 
nature  of  these  results. 

Habit  diminishes  the  danger  of  accidents.  When,  in  the 
case  of  a  mor|>hine-taker,  a  strong  solution  is  sucked  or 
thrown  directly  into  a  vein,  the  following  effects  are  ob- 
served :  an  intt^-nse  tingling  occurs  over  the  body  generally, 
but  especially  over  the  extremities;  often  extensive  wheals 
appear;  the  skin  is  swollen  and  deeply  red  ;  the  nctionof 
the  heart  becomes  rapid  and  tumultuous,  and  all  the  arte- 
ries of  the  body  beat  vehemently ;  an  intense  headache, 
with  strong  throbbing,  occasions  extreme  di>*tres8,  and  is 
increased  by  every  movement  8uch  symptoms  will  per- 
mat  for  a  half-hour  or  longer,  and  not  infrequently  are  foU 
lowed  i»y  nausea.  Notwithstanding  enonnous  doses  may 
be  taken  with  impunity,  they  may  be  dangerous  when,  after 
a  period  of  reduced  quantity,  considerably  larger  doses  are 
suddenly  admiuistered.    8everal  deaths  have  been  caused 
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\{\  thifl  way.     Hcnco  those  reducing  tbeir  daily  allowancd'* 
muBt  be  warned  of  I  lie  dauger  incurred  by  taking  a  do&e 
considerably  larger,  although  within  the  limits  of  former 
indulgence. 

The  treatmnii  of  tlic  various  accidents  caused  by  the  sub- 
cutaneous injection  of  morphine  includes  prophylactic  &3 
well  as  therapeutical  expedients.  No  phy«ician  should 
adniinister  a  morphine  injection  without  tirst  assuring 
himself  of  the  quantity.  Deaths  have  been  caused  by  the 
administration  of  approximate  quantities.  The  rules  with 
regard  to  dose,  already  given,  should  be  carefully  adhered 
to.  The  condition  of  the  patient,  idiosyncrasies,  and  exist- 
ing diseases  should  be  iiBcertaincd.  Morphine  is  tlie  safer 
if  given  with  atropine,  and  thitt  should  be  done  unless  some 
contra-indication  of  the  latter  exist.  It  has  been  proposed 
to  put  a  ligature  about  the  limb,  in  readiness  to  be  tightened 
should  it  be  found  that  a  vessel  has  been  entered.  It  need 
hardly  be  observed  that  such  preparations  are  too  sugges- 
tive to  be  matlc  with  nervous  subjects,  and  are  rather  un- 
becoming. As  the  symptoms  occur  only  when  the  remedy 
reaches  the  brain,  a  ligature  may  fail  to  bo  useful.  The 
person  injected  should  lie  recumbent,  and  if  faintness  come« 
on,  the  head  should  be  lowered  below  the  body.  The 
measures  of  chief  importance  for  the  cases  of  syncope  are 
inhalation  of  arnraonia  (cautiously),  artilicial  respiration, 
and  stimulation  of  the  chest  muscles  by  the  faradic  current, 
encmata  of  turpentine  or  alcohol,  the  intra-venous  or  sub- 
cutaneous injection  of  ammonia,  and  inhalations  of  amyl 
nitrite  or  its  eubcutaneous  injection.  The  condition  of 
narcosis  requires  the  .subcutaneous  use  of  atropine  to  coun- 
teract the  respiratory  and  cardiac  depression,  and  faradiza- 
tion of  the  chest  muscles. 

Thkbapy. — The   subcutaneous    injection   of   morphine 
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may  be  used  to  rolieve  pnin^  to  relax  epAsm,  to  subdue 
inflammation,  to  cure  specific  diseases,  and  to  antagonize 
toxic  agents.  An  anatomical  arrangement  seems  best 
adapted  to  embrace  all  of  the  therapeudcal  fact^  under 
these  several  heads.  Accordingly,  I  shall  consider  the 
uses  of  morphine  in — 

Diseases  of  the  brain  and  nervous  system ;  of  the  respi- 
ratory and  circuliitory  system  ;  of  the  digestive  apparatus ; 
of  the  gouito-urinary  organs,  and  those  of  constitutional 
or  specific  origin ;  in  certain  sargical  diseases  and  opera- 
tions, and  as  a  physiological  antagonist 

DISEASES   OF   THE    BRAIN    AND   NERVOUS   STSTEM. 

Psychical  Disorders. — Mr.  TTnnter  was  the  firr^t  to  em- 
ploy the  injection  of  morphine  in  the  treatment  of  psychi- 
cal disorders,  and  to  indicate  the  nature  and  extent  of  the 
curative  effect  obtained  by  it.  Ho  enunciated  an  impor- 
tant truth  in  the  following  observations:  *•  For  derange- 
ments of  the  cerebral  nervous  syietem  we  have  in  the  hypo- 
dermic metliod  n  mc-uns  of  treatment  far  superseding  in 
its  immediate  efficacy  any  other  mode  of  medication."  In 
another  place  he  further  remarks,  "  In  this  class  of  coses 
[mania]  a  single  dose,  administered  beneath  the  skin,  will 
at  once  break  the  neck  of  the  disease.  It  will  often  at 
once  stop  the  delirium,  correct  the  mental  aberration,  and 
remove  the  exhaustion."*  Notwithstanding  the  striking 
advantages  thus  shown  to  result  from  the  hypodermatic 
treatment  of  mania,  some  years  e1aptie<l  before  it  came  to 
be  employed.  Indeed,  so  late  as  May,  1869.  we  find  a  dis- 
tinguished asylum  superintendent f  repeating  the  exprea- 


•  On  the  Speedy  Relief  of  P*ln,  etc.,  pp.  lEt,  19. 

■f  C.  Locklurt  RobertMin,  in  The  Fnriittaner.  Hsy,  1W9,  p.  S7S. 
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sion  of  Br.  Austie,  "  that  despite  the  eatisfactory  working 
of  the  h3'podermic  method,  and  the  greatly-increaat-d 
power  of  handlittg  remedies  wliich  it  gives  us,  it  is  still 
very  much  unappreciatt'd/'  Dr.  Robertaon  believes  that 
"  tbia  remark  api)lie8  to  the  employment  of  the  hypoder- 
mic injection  of  morphine  in  the  treatment  of  mental 
disease,"  According  to  the  same  authority,  Dr.  Mackin- 
tosh published  a  paper  in  1861  on  "  The  Subcutaneous 
Injection  of  Morphine  in  Insanity,"  and  the  reports  of  the 
Somerset  Asylum  cont^n  allusions  to  the  advantages  of 
this  method.  Lorent,*  Erlenmeyer,t  and  EulenbergJ 
support  the  observations  of  Hunter  by  their  individual 
experiences.  Maud3ley,§  who  places  opium  at  the  head 
of  all  the  remedies  employed  in  the  treatment  of  insanity, 
considers  the  subcutaneous  injection  of  morphine  "  a 
valuable  expedient,"  ReiBBner,||  who  has  experimented 
largely  with  the  hypodermatic  method  in  the  various 
forms  of  mania,  comes  to  conclusions  less  favorable  thaa 
those  above  cxprissed.  In  acute  mania  he  had  no  perma- 
nent good  results.  Dr.  Vix  has,  however,  adduced  a  re- 
markable case  in  which  a  single  injection  of  morphine 
cured  a  recent  case  of  acute  mania.  In  melancholia, 
Reissiicr's  results  were  not  more  favorable  tlian  in  ai;ute 
mania.  In  chronic  mania  the  efl'ects  were  variable  :  some 
patients  were  calmed  for  weeks  and  months ;  in  others  large 
doses  were  without  benefit.  Reisener  considers  general 
paralysis  unsuited  for  the  action  of  morphine,  and  that  it 
is  contra-indicated  in  cases  of  mental  disorder  complicated 


*  Die  bypodermatischen  Itijectiooen,  etc.,  op,  ciU,  p.  16. 

•f  Die  subcuUnen  Injectionen.  etc.,  op.  ciL,  p.  28. 

}  Die  hypodcmmtisihc  Injection,  cic.,  op.  cit.,  p.  164. 

{  Rojmulds's  System  of  MediclDC,  vol.  i.  p,  621. 

II  BuL  G6udral  de  Th6nipeutique,  January  80,  1870.  p.  69. 
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with  heart-  or  etomach-diseaee,  ri^dity  of  the  nrterieei 
taberculosis,  and  in  certain  opileptios. 

More  recently,  Dr.  O.  J.  B,  Wolff  has  attempted  a  more 
accurate  determination  of  the  indications  for  the  use  of 
morphine  su1>cutaneouBly  in  mental  didcoaes.  The  etuto 
of  the  arterial  tension  is  Wolff's  guide  to  the  use  of  mor- 
phine. If  the  aphygmograph  shows  a  low  etate  of  the 
arterial  tennion  with  a  sluw  pulse,  small  doses  are  indieate<l. 
On  the  other  hand,  as  large  doses  of  morphine,  by  over- 
excitation, cause  paresis  of  the  sympathetic,  these  are  in- 
dicated wlien  the  pulse  is  quick  and  tension  high.  He 
advises  caution  in  the  use  of  large  doses  in  the  obese  and 
the  aged.  He  thinks  the  subcutaneous  injection  of  mor- 
phine very  useful  in  both  curable  and  incurable  cases-* 

Krafft-Ebing  reports  excellent  results  from  the  use  of 
morphine  subcutaneously  in  cases  of  h'pemania,  especially 
when  there  exist  at  the  same  time  neuralgic  troubles.  He 
has  been  equally  fortunate  by  this  method  in  the  treatment 
of  "  moral  hypochondriasis  complicated  with  hyperiestbesia 
of  the  spinal  cord,"  and  '*in  forms  of  mental  alienation 
determined  sympathetically  in  the  predisposed  !>y  neural- 
gias and  neuropathies,"  The  existence  of  a  ncuralgio 
element  constitutes  an  indication  for  the  use  of  morphine 
subcutaneously  in  simplo  mania  and  in  hysterical  mania. 
KrafiVEbing  considers  the  same  mode  of  treatment  tlic 
most  efficacious  for  the  relief  of  tlie  inriomnia  so  common  in 
the  insane.f  My  own  experience,  which  has  been  limited, 
however,  is  also  very  favorable  to  the  8ul>cutaneou3  injec- 
tion of  morphine  in  the  insomnia  of  the  insane.  In  a  caed 
of  acute  melancholia,  characterueed  by  insomnia  and  ia- 


*  ArchiT  far  PsTchintrie  and  Nerrenlmnkhelien,  Band  ii. 
t  Bui.  O^adnl  d«  Th^npeutlque.  1870,  tumtt  Ixxix.  p.  474. 
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tense  restlessness,  I  found  this  method  of  treatment  exceed- 
ingly useful.  A  grain  of  morphine  reduced  the  pulse  from 
140  to  96,  quieted  the  agitation,  and  procured  sound  and 
refreshing  sleep. 

Robertson  in  the  paper  referred  to  gives  three  tj-pical 
cases  of  difierent  forms  of  insanity — recent  mania,  chronic 
mania,  and  melancholia — in  which  the  hypodermatic  injec- 
tion was  Huccessful.  The  inditiations  for  the  employment 
of  this  method  are  the  following: 

Prolonged  wakefulness. 

Maniacal  excitement. 

Obstinate  and  persistent  refusal  of  food,  or  drink,  or 
medicine. 

Destructive  and  suicidal  tendencies. 

Maudsley  adds  a  caution  here,  which  I  transcribe  for 
the  benefit  of  my  readers :  "  It  will  be  well  to  have  in  mind 
that  neither  opium  by  the  mouth  nor  morphine  hypo- 
dermically  injected  will  always  quench  the  fury  of  acute 
mania,  and  that  successive  injections  of  morphine,  followed 
by  brief  snatches  of  fitful  sleep,  have  been  followed,  also, 
by  fatal  collapse.** 

The  evidences  of  the  beneficial  effect  of  the  injection 
are  the  following: 

Prolonged  and  healthy  sleep. 

Less  excitement  on  awakening. 

Illusions  or  delusions  less  strong. 

"Willingness  to  take  food. 

Absence  of  any  tendency  to  collapse,  although  pulse, 
temperature,  and  respiration  are  reduced. 

To  produce  the  best  results,  larger  doses  than  those  I 
have  indicated  as  proper  in  general  are  necessary  in  the 
treatment  of  munisi.  Hunter  administered  J  and  1  grain; 
Kobertson  speaks  of  ^  of  a  grain  of  the  acetate  of  morphine 
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injected  every  four  hours,  Hnil  in  one  case  of  1  grain  in- 
jected night  and  morning.  In  casea  which  have  occurred 
under  rny  observation,  extraordinary  tolerance  of  the  mor- 
phine was  exhibited;  and  in  that  case  to  wliicb  I  have 
made  special  reference,  1  grain  was  found  necessary  to 
procure  sufficiently-prolonged  sleep. 

It  is  in  the  be^nning  of  mania  that  the  hypodermatic 
ii^jectiou  of  morphine  ia  most  conspicuous  fur  good.  The 
timely  use  of  the  syringe  may  avert  thi^  disorder  in  that 
critical  period  when  the  occurrence  of  unusual  excitability 
and  i^leeplessness  indicates  that  an  outbreak  is  imminent. 
Thia  observation  is  especially  true  of  puerperal  mania. 
The  introduction  of  chloral  hydrate  haii  modified  some- 
what the  treatment  of  maniacal  atiectious  by  the  subcuta^ 
ncoua  use  of  morphine;  but,  as  Wolff  baa  ehown,  each 
has  its  own  sphere  of  ajtplicatioTia. 

Delirium  Tremena. — We  owe  to  Mr,  Hunter  the  first 
suggestion  of  the  hypodermatic  treatment  of  deUrium  tre^ 
mens.  It  was  afterwards  employed  by  Ogle,  Semeleder, 
Lorent,*  Eulenberg,t  Ruppaner,  J  and  others.  Dr.  Anatie, 
in  an  able  paper  on  "AlcohoUara,"§  thus  formulates  hia 
views  as  to  the  utility  of  this  method: 

"  Opium  should  never  be  administered  by  the  stomach, 
bat  always  in  the  form  of  morphine  hypodermtcally 
injected,  in  the  dose  of  ^^  to  J  or  J  of  a  grain." 

The  treatment  of  delirium  tremens  has  undergone  a 
radical  change  within  the  past  few  years.  Tliis  is  well 
expresi^ed  in  the  following  observations  by  Dr.  Austie : 

"In  former  times — indeed,  a  very  few  years  since — the 


«  Op.  dt.  t  Op.  dt 

X  Hjrpod«nD!a  Injection*,  2d  «d.,  p.  182. 

I  R^noidi*!  Syitem  of  Medidne,  vol.  i.  p.  688. 
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AM  at  lut  amk,  fisrij  pottoaed  with  flfMiiM  * 

I  Inve  faolvd  tfacae  flinmg  bat  jut  a 
wj  If  ilifi  tgtaiMi  fill  ■Twi  nf  rlir  1ij|iiMlii—lii  i 
of  wcwpiilpt  ID  the  treslacat  of  ilffiriom 

Tite  lbIlo>inag  art  tke  iwHwrtotit  lor  the 
flMttuid  ia  dni  &eaoe : 

The  ooadidon  of  "  bosTorB,**  or  wmkefulDe»,  pneedingp 
deliriaiiL. 

Kxcemnre  and  uncontrx>\}fih\e  romiting  of  food,  drink, 
ftnd  noedidDe. 

Mild  efuH«,  in  which  there  is  little  tendency  to  depree- 
non  of  the  \itiil  forces,  in  which  the  assimilation  of  fo 
prooecd«  utiii&ctorny. 

It  in  coutr&'indicated  in   severe  and  protracted 
with  ^ont  dejireiwion  of  the  vital  forces  and  non-assimihk-^ 
tion  of  food. 

Tn  cased  in  which  fierioas  organic  lesions  of  liver  or 
kidtKfj'8  hftvo  owjurred. 

In  i-imvit  in  which  the  delinum  tremenii  is  consecutive  to] 
tmiimntic  or  othor  eerioiiB  lesion  of  the  brain. 

In  O0rebra*nptna]  meninffitia  opium  U  the  best  remedy, 
MpOclftily  in  the  oniiot  of  that  <li»order,  and  according  to 
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RAdcIiffe*  the  hypodenimtic  injection  of  morphine  is  the 
best  method  of  administration.  Erlenmeyer.f  who  appears 
not  to  have  had  any  personal  experience  with  the  hypoder- 
matic use  of  morphine  in  this  disease,  refers  to  the  experi- 
ence of  Bois,  According  to  Ealenherg,:J  Niemeyer  used 
this  method  as  a  palliiitive  in  an  epidemic  at  liastadt  and 
Carlsruhe.  It  relieved  the  pain  and  cramps,  and  quieted 
the  extreme  restlessness  (^oss  Unruke)^  which  are  marked 
phenomena  in  these  cases.  Dr.  B.  Arnold,  of  Douzdorf, 
reports  favorably  of  its  use  in  tliese  cases.}  According  to 
Stills,  II  the  opium  treatment  was  very  serviceable  in  the 
disease  as  he  observed  it  in  Philadelphia.  The  author's 
experience  is  fiilly  confirmatory  of  the  published  observa- 
tions. He  has  witnessed  remurkablt;  cures  eftected  by  the 
timely,  and  even  heroic,  use  of  morphine  subcut^ineously. 
It  is  especially  serviceable  in  the  earlier  stage, — stage  of 
irritation, — and  ceases  to  be  useful  when  depression  of 
til  net io  ri — paresis— occ u rs. 

In  the  psychical  disorders  insomnia  is  a  prominent  symp- 
tom, for  the  relief  (  f  which  the  morphine  injection  is 
especially  indicated.  When  insomnia  is  the  substantive 
disorder,  a  combination  of  morphine  and  atropine  is  better 
than  morphine  alone, — a  fact  which  I  shall  develop  in  a 
future  chapter. 

In  the  treatment  of  ooup-de-aoleil,  sunstroke,  very  un- 
expected and  gratifying  results  have  been  obtained  by  Dr. 
Hutchinson  at  the  Pennsylvania  Hospital.  ^    He  injected 


*  Beynold'«  System  of  Mtsliciue,  vol.  u  p.  813. 
t  Dia  flubcuUuieu  InJecCioiiflD,  op.  cit.,  p.  81- 
X  \'*w  hypodennmtitcbe  Injection,  op.  dt,  p.  156. 
\  Schniidt'i  JahrbOcber,  Band  cxxtr.  p.  108 
O  JLi>\A'  mk*  Meoin^UU.     Pliilndelpbii,  1848. 
f  PeansrlvanU  H>4piUd  Reporti,  t(4.  U.  p,  391. 
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J  of  a  grain  of  the  sulphate  of  morphine,  which  produced 
aJmoBt  instant  relief,  and  was  followed  by  rapid  recovery, 

Hysteria. — lu  England  Hunter,*  in  Germany  Lander 
aud  FronmiiUer.t  were  the  first  to  employ  the  hypoder- 
matio  method  with  morphine  in  the  treatment  of  hysteri- 
cal convulsions.  Lorent|  recommends  it  iu  hysterical  mel- 
ancholy. In  my  own  experience,  no  remedy  has  acted  so 
promptly  and  eatiafactorily  in  terminating  a  hysterical 
paroxysm  aa  this.  Oue-twelfth  to  onc-ei^hth  of  a  grain  of 
sulphate  of  morphine  is  sufficient  for  this  purpose;  but  in 
this  disease,  owing  to  the  craving  for  mircotic  stimulation, 
it  is  not  proper  to  administer  a  remedy  efficacious  indeed, 
but  so  apt  to  induce  appetite  for  its  repetition. 
•  Bpilepsy.— Brown-Sequard  was  the  first  to  indicate  the 
utility  of  hyiK>derrnatic  injections  of  morphine  in  epilepsy. 
He  combined  atropine  with  it.  Results  as  important  as 
they  were  unexpected  have  followed  this  method.  It  baa 
been  found  that  not  only  arc  the  paroxysms  in  violent  cases 
quickly  relieved,  but  permanent  benefit  also  has  been  ob- 
tained by  diminishing  the  number,  frequency,  and  severity 
of  succeeding  attacks.  This  remedy  disputes  with  bromide 
of  potassium  the  first  place  in  the  amelioration  and  cure 
of  epilepsy.  One  may  succeed  when  the  other  fails ;  both, 
of  course,  fail  frequently.  It  is  important,  then,  to  have 
clear  notions  as  to  the  kind  of  cases  in  which  one  or  the 
other  should  be  preferred. 

As  him  been  pointed  out  by  8.  W.  Duckworth  Williams,  § 
Russell  Keynolds,]|  and  myself, I  bromide  of  potassium  is 


•  On  the  Speedy  Relief  of  Puin,  ctfi.,  loc.  cit. 

t  Eulenberg,  loc.  ciL  J  Op.  cit.,  p.  17. 

{  Oa  the  Bromide  of  PoUntum  in  Epilcpiiy  and   Gertnin    Psycbtcftl 
AffectloDB.     Pamphlet.  ||  The  Practitioner,  rol.  i.  p,  6. 

If  Fiako  Fund  Priae  BwMiy,  1871,  p.  88. 
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more  effective  in  casea  oi grand  mal  in  which  the  paroxysms 
occur  frequent]}',  with  great  violence,  and  during  the  daj- 
ttme,  and  \csa  effective  in  those  which  occur  chiefly  at 
night  The  bromide  is  more  effective  in  epiU-ptoid  con- 
vulsions aymptomatic  of  *'  coarse  organic  lesiou  of  the 
brain."  It  is  lees  effective  in  the  petit  mal  and  in  conviil- 
sive  tic. 

The  hypodermatic  injection  of  morphine  ia  preferable 
in  epilepsy  the  paroxysms  of  which  occur  at  night,  in  the 
petit  TTuUy  and  in  convulsive  tic.  It  is  not  proper,  as  a  gen- 
eral rule,  in  cases  of  epileptoid  character  dependent  upon 
cerebral  lesion. 

When  the  paroxysms  succeed  one  another  rapidly,  aud 
are  violent,  the  injection  may  bo  made  during  an  attack, 
and  without  loss  of  time.  Ordinarily  two  or  three  times 
ft  week  will  suffice,  and,  whenever  practicable,  the  onset 
of  an  expected  attack  should  be  anticipated.  A  very 
marked  amelioration  in  obstinate  cane^  may  be  thus  in- 
duced. With  the  decline  in  number  and  violence  of  the 
seizures  there  will  be  witnessed  under  this  treatment  most 
gratifying  improvement  in  the  mental  condition.  For  the 
treatment  of  epilepsy,  7  or  8  minims  of  ray  solution,  or  ^ 
of  a  grain,  will  be  a  sufficient  quantity  for  each  injection. 
Notwithstanding  the  good  effect-^  of  the  practice,  the  cer- 
tain^ of  inducing  a  morphine  habit  by  frequent  repetition 
of  the  narcotic  impression  is  a  serious  objection  to  the 
method,  and  it  is,  consequently,  rarely  employed  at  the 
present  time. 

Scanzoni  was  the  first  to  use  the  hvpodermatic  injection 
of  morphiuc  in  eclampsia.  This  practice  was  followed  by 
Lander,  Hermann,  and  Lehraann,  with  good  results.*  The 


*  Eriennwnrer,  op,  cit,  p.  S& 
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1  IB  modi  safe  tliaii  xhm  inhaUiiMi  of  cblorofonn, 
■laoat  as  prompt  in  its  effects,  snl  quite  »  efficient  io  bos- 
pcodiDg  the  morbid  reflex  exdtabilitT.  In  the  convnbaoDs 
of  in£uicT,  vfaether  dgpcadeat  apoo  reflex  irntatioo  of 
teething,  worms,  indigeatibU  food,  etc,  the  hypodermatic 
ii\|ectioa  of  a  small  qnantitT  (^to^oftt  grain)  of  sulphate 
of  morphine  will  promptly  tenninaie  the  paroxysms.  This 
treatment  most  be  conducted  with  caation  in  very  yonng 
8abjc«t&  It  will  be  prudent  in  any  case  to  attempt  relief 
by  the  ordinary  meaeam.  especially  by  the  removal  of  the 
cause  of  irritation,  before  reeorting  to  eo  powerful  an 
agent.  The  dose  for  this  purpose  fihoold  not  exceed  -f^  of 
a  gnun,  and  may  be  snffidently  powerful  in  one-half  thia 
quantity  (^  of  a  grain). 

One  of  the  most  important  recent  coiitribations  to  onr 
thcrapeotieal  resources  is  the  demonstration,  made  by 
Professor  Loomis,  of  New  York,  of  the  remarkable  cura- 
tive power  posses^^ed  by  tlie  hypotlermatic  injection  of 
morphine  in  the  conmdsioits  of  albuminuria.  Heretofore 
the  presence  of  albumen  in  the  nrino  has  been  held  to 
contra^indicate  the  use  of  the  preparations  of  opium  ;  but 
the  observations  of  Loomis  have  cfttabU.shed  the  fact  of 
an  antagoniam  between  the  action  of  morphine  on  the 
one  hand  and  of  that  condition  of  the  intra-cranial  circu- 
lation which  occurs  in  albuminuria  on  the  other.  In  albu- 
minuria the  arterial  tension  is  low,  the  perivaacular  lymph- 
spacoB  are  distended  with  serum,  and  the  brain-substance 
is  unsemic  In  this  state  of  things  Traubc  found  a  suffi- 
cient explanation  of  the  convulsions  which  by  others  were 
supposed  to  be  caused  by  uraemia. 

In  the  treatment  of  unemic  convulsions,  considerable 
doBes  of  morphine  are  not  only  well  borne,  but  arc  de- 
manded by  the  conditions  present.    For  an  adult  ^  of  a 
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grain  may  he  administered  at  once,  and  this  must  be  re- 
peated promptly  if  the  convulBions  continue,  or  ii'tli^y  recur 

^mfter  liuvin^  ceafted  for  a  tjme.  Ab  much  as  2  ^lina  may 
be  injected  %vithin  a  few  honr8  in  severe  case*.  Tlie  author 
must,  however,  repeat  the  caution  that  suoh  heroic  medi- 
cation must  not  ho  undcrtiiken  without  due  consideration 
and  an  accurate  diagnosis. 

Chorea. — Hunter*  and  Lcvick^f  of  Philadelphia,  em- 
ployed the  h\'podcrmalic  injection  of  morphine  in  this 
disejisc  with  success.  When  the  jactitations  are  ince«aant 
ad  violent,  preventing:  sleep  and  ciiosiuo;  injury  to  tlio 

^Boft  parts,  the  patient  wciiring  out  at  Icno^h,  the  nKC  of 
morphine  fiubcutaneoudly  has  undoubted  valne,  It  is 
useful  in  those  cases  in  which  Trousscan  J  was  in  the  habit 
of  prescribing  enormous  doses  of  morphine  internally. 
But  over  ordinary  cases  of  chorea,  as  Dr.  Bristowe  §  has 
shown,  "specific  forms  of  treatment  have  little  or  no  real 
influence,"  and  suitable  hygienic  means  will  as  certainly 
conduct  the  case  to  a  favorable  termination.  Nevertheless, 
in  the  very  violent  casci*  to  which  I  have  referred  there  is 
no  meiLDS  of  treatment  equal  to  the  hypodermatic  injection 
of  morphine.  Generally  BiH'nlcing,  such  cases  require  the 
maximum  doses,  as  Trousseau's  use  of  10,  12,  and  even 
14  grains  of  morphine  daily  with  success  sufficiently  indi- 
cates. Commence  with  ^  of  a  grain,  and  increase  accord- 
ing to  the  effect  produced;  it  will  rarely  be  necessary  to 
exceed  1  grain  at  a  single  injection. 

Tetanus  and  Hydrophobia. — llnnter  nsed  the  hypoder- 
matic method  in  cases  of  traumatic  tetanus,  ''giving  sleep 
and  diminishing  the  spasm.s,"  but  without  permanent  re- 

*  Loc.  cit.,  p.  27.      t  The  AmericMi  Joarnal  of  tba  Medical  Scietkoea 
X  Clinique  KMlicftle  do  rH6tcl-Dieu,  toin«  it  pp.  195,  191- 
\  Tb«  Pnu^iliooer,  No.  10,  April,  I8A9,  p.  196. 
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lief,  death  ensuing  in  each.  Ruppaner*  injected  two  caao8!| 
with  the  Hq.  opii  comp.,  which  very  much  assuaged  the 
suficringa  of  the  patieutii,  hut  did  not  retard  the  fatal  ter- 
miaation.  lie  urgently  recommends  further  trials  with 
this  agent.  More  tavoruble  results  were  obtained  by  others. 
Thus,  Kulenbergt  us^d  it  with  success  in  a  caae  of  trau- 
matic tetanus.  lu  idiopathic  tetanus,  and  in  trismus  neo- 
natorum, more  favorable  results  have  been  obtained,  but 
these  forms  of  trismus  are  jnuch  more  amenable  to  treat- 
ment than  the  traumatic.  Dcmarquay^  obtained  good 
results  in  the  treatment  of  cases  of  tetanus  during  the 
second  siege  of  Paris,  by  a  new  mode  of  using  subcuta- 
neous injections.  He  carried  the  needle  deeply  into  the 
contracted  nuiscUts,  and,  if  possible,  to  the  point  of  en- 
trance of  the  nerves.  He  thus  injected  the  massetcrs,  the 
muscles  of  the  neck,  the  aterno-cleido-mastoid,  the  sacro* 
lumliar  muscles,  etc.  He  used  in  this  way  1  to  2  grains 
of  the  hydroclilorate  of  morphine  daily,  with  the  effect  to 
relax  the  spasms  and  permit  the  nourishment  of  the  pa- 
tient. Of  tliree  cases  treated  in  this  way,  two  recovered 
and  one  died ;  but  the  fatal  result  in  this  case  was  due  not 
to  the  tetimus,  which  was  relieved  by  the  injections,  bnt  to 
pyromia.  The  subcutaneous  use  of  the  extract  of  Calabar 
bean  (physostigma),  or  of  woorara,  is  much  more  effective 
in  the  treatment  of  tetanus. 

The  sufferings  of  the  patient  affected  with  hydrophobia 
may  be  much  diminished  Jiy  the  h^*poilerraatic  injection 
of  morphine,  but  I  am  awaro  of  no  case  in  which  the  fatal 
termination  has  been  averted. 

Local  Muscular  Cramp  and  Spasm. — Eulenbcrg  has 


•  nypodonnic  Injections,  p.  136.  f  Op.  cit.,  p.  IM. 

t  Bui.  Gcndral  do  Th6ntpQutique,  October  16,  1671,  p.  200,  ei  nq. 
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used  the  subcutaneous  iujcctiou  of  morphine  in  the  muscle- 
apasm  succeeding  amputution  of  the  thigh.  I  havu  ol>- 
tained  the  greatest  advantage  from  this  method  of  treat- 
ment in  the  painful  jactitationa  of  the  muaelea  which  occur 
in  cases  of  fracture  of  limbs  long  paralyzed.  In  a  case  of 
fra^.ttire  of  the  fumur  on  the  paralyzed  side  of  a  hemiplegic 
patient^  the  injection  procured  instant  relief  to  the  very 
violent  and  persistent  mu.seular  Rpiwins  which  occurred  in 
u  few  hours  after  the  injury.  As  is  well  known,  Dr.  Mar- 
fiihall  Ilall  was  the  first  to  point  out  the  fact  tliat  in  pa- 
ralysis of  cerebral  origin  the  muscular  irntability  is  not 
lost,  *nd  may  iiuieed  be  greater  than  normal;  atU'rwurds 
coniinned  by  Duchenne  de  Boulogne » and  now  universally 
admitted.  In  the  patient  to  whom  I  refer  the  muscular 
irritability  existed  in  un  exaggerated  degree.  Besides  the 
pain  which  the  violent  spasm  produced,  union  of  the  frac- 
tured femur  would  have  been  impossible  if  no  means  had 
existed  for  terminating  the  muscular  spasms.  ,.^^ 

/^Neuralffia. — The  greatest  triumphs  of  the  hypodermatic^ 

/method  have  been  achieved  in  the  treatment  of  neuralgia. 

'  As  Dr.  Anstie,  in  the  able  article  already  referred  to, 
remarks,  "The  advantages  of  morphine,  hypodermali- 
cally  administered,  over  opiate  medication  by  the  stomach, 
are  such  as  would  be  a  priori  incredible,  nor  can  they  a»i 
yet  be  fully  explained.  In  particular,  it  is  impossible  to' 
account  for  the  far  greater  penruuioux  of  its  action  in  re- 
lieving nerve-pain,  which  is  so  marked  that  ita  discovery 
haa  initiated  quite  a  new  era  in  the  treatment  of  severe 
neuralgias.'*' 

Following  the  classlficatiou  of  Yalleix,  the  nearalgiaa 
are  divisible  into  two  classes : 
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L  Superficial  Neuralgiaa. 

IL  Visceral  Keuralgiae. 

The  first  class  \&  Bub(livisil>Ie  into  the  following: 

Trifacial. 

Ctirvico-ocoipital, 

Cervico-brach  iol. 

Intercostal. 

Lumbo-abdominal. 

Crural. 

Sciatic 

The  second  cl:u?3  will  be  more  conveniently  referred  to 
in  conuectiou  with  iiiturual  diseases. 

It  would  be  unprofiUiblc  to  devote  space  to  a  special 
consideration  of  nerve-pain  according  to  its  anatomical 
seat,  for  (he  principles  of  treatment  are  the  same,  I  pro- 
pose to  make  observations  ou  the  most  important  varieties, 
to  illustrate  the  hypodermatic  treatment  in  all. 

Neuralgia' of  the  fifth  nerve,  or  trifacial,  is  the  most 
important  of  the  whole  group.  It  occurs  more  frequently, 
is  more  painful,  and  i^  more  difficult  to  cure.  But  from 
the  lightest  ciise  of  facial  pain,  due  to  irritiitJon  of  decayed 
teeth  or  cold,  up  to  the  atrocious  and  incurable  epilepti- 
form tic,  there  are  numerous  gradationa  in  respect  to 
severity  and  curability. 

In  toothache  the  hypodermatic  injection  of  morphine  is 
often  immediately  curative.  It  is,  of  course,  less  perma- 
nently beneficial  when  caries  exists,  but  even  in  this  case 
it  aflbrds  great  relief.  It  may  also  be  used  to  diminish 
the  pain  of  extraction.  Tbe  facial  neundi;ia  (►f  pregnancy 
is  promptly  cured  by  it,  as  I  have  repeatedly  a-^certained 
by  trial.  This  fact  was  first  pointed  out,  I  believe,  by 
Br.  IL  E.  Storer,  of  BoHton,  the  emiueut  gynjEcologist  of 
that  city.     These  cases,  as  is  well  known,  are  extremely 
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obstinate  under  the  old  methods  of  treatment,  and  those 
who  have  suflKred  from  them  on  former  occasions  are 
exceedingly  grateful  fur  the  relief  eo  promptly  and  perma- 
nently afforded  by  the  hypodermatic  method, 

The  atbicka  of  neuralgic  pain  experii'need  in  any  portion 
of  the  distribution  of  the  fifth  are  readily  relieved  by  the 
same  means.  This  remark  is  true  of  mi^me,  hemicrania, 
elavus  hystericus,  and  other  forms  of  neuralgic  hea<lachc. 
I  need  hardly  remind  the  reader  that  this  method  of  treat- 
ment is  not  proper  in  that  form  of  headache  which  often 
precedes  and  is  a  e^Tnptom  of  cerebral  liemorrhage.  That 
severe  and  obstinate  neural^a  of  the  tiilh  known  as  tic 
dovloureux  is  generally  curable  by  the  liyj>odermatic  in- 
jection of  morphine,  and  if  not  curable,  is  always  much 
ameliorated  by  this  meann.  A  single  op  two  or  tliree  in- 
jections may  not  suffice,  but  the  persevering  use  of  full 
doses  may  at  length  be  successful.  In  obBtinatc  cases  the 
dose  may  be  raised  from  J  to  1  grain  twice  a  day.  Even 
that  intractable  form  of  tic  doulottreux  described  by  Trous- 
seau,* under  the  name  "epileptiform  neuralgia,"  may  bo 
muc^i  ameliorated  by  this  means,  and  the  existence  of  the 
patient  elevated  from  a  condition  of  abject  miaery  to  com- 
parative comfort  The  extent  of  the  curative  influence 
exerted  by  the  hypodermatic  injection  in  cases  of  lie  dou- 
loureux will  depend  upon  the  age  of  the  patient  and  upon 
the  presence  or  absence  of  structural  changes  in  the  nerve 
or  in  the  brain.  Certainly  the  injection,  properly  used, , 
will  render  unnecei«sary  tliosc  severe  surgical  measures ' 
Boroetime«  practised  (section  of  the  nerve)  for  temporary 
relief  to  the  agony  which  the  patient  endures.  I  cannot 
too  strongly  insist  Uiat  for  decided  relief  of  Uiese  severe 


*  Clinique  HMicale,  tome  ii.  p.  100,  ei  Mf. 
20* 


jrmMkEUUnC  MXD§CATtOS, 


cttMS  wtrr  }»rg&  4<mtm  mn  wttammy, — ^1  grain  twice  *  day. 
It  B  quite  coramoa  to  hear  AM.  kypodamadc  infections 
have  been  tried  in  a  eertM  ooa  and  faafe  fiuied ;  bat 
upon  inqmiT  it  wiD  be  fevad  that  ther  have  not  been 
pffopcHy  made,  or  tlmt  a  snlfiaent  qaandty  of  morphine 
has  not  been  naed.  In  a  case  of  sewre  epileptilbinn  tic 
treated  bj  me,  a  hrpodenaatic  injectioa  had  been  o^ed  by 
another  praedtioiier  withont  svmQ,  bat  in  my  handi  |  of  a 
grain  of  morphine  did  not  hjl  to  indaee  sooad  and  r^ 
freshing  sleep  for  the  whole  night,  antl  great  comfort  and 
freedom  from  p^o  for  some  hoar?  on  the  following  day. 
Wbat  wa8  equally  gratitX-ing  in  this  case,  the  epileptiform 
convulsions  were  rendered  notably  milder. 

Cerrko-'iceipilal  and  cariec^-Uruekial  maavigm  arc  more 
amenable  to  treatment  than  tie  dtmhurfta,  A  few  injec- 
tions of  morphine  will  generally  suffice  to  cure  them. 

I  have  had  most  gratifying  success  in  the  treatment  of 
herpes  zoster  hy  this  means.  The  hypodermatic  injection 
at  once  suBpeiids  the  severe  pain  and  boming  (intercostal 
neuralgia)  which  accompany  this  diacaBO,  and  cuts  short 
the  duration  of  the  eruption. 

Next  to  the  severer  forms  of  tic,  the  most  troublceome 
neuralgic  disorder  with  which  we  have  to  deal  is  sciatictu 
I  may  affirm  with  regard  to  ihi:?  what  Br.  Anetie  has  re- 
marked about  epileptiform  tic,  that  the  h>-podermatic 
muthod  hoH  inaugurated  quite  a  new  era  in  its  remedial 
management 

In  severe  and  protracted  cases^  in  which  changes  in  the 
nerve  and  in  tlie  nutrition  of  tlie  limb  have  taken  place, 
permanent  relief  cannot  always  be  guaranteed  to  the  pa- 
tient ;  hut  (lie  injections  steadily  continued  in  the  maxi- 
mum doses  will  in  a  great  majority  of  cases  e€*ect  a  cure 
iinully.    When  morphine  fails,  atropine  may  be  tried,  and 
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rfoc  trraa  ;  or  both,  as  is  preferable  in  mj  experience,  may 
be  employed  togethrr. 

Dr.  LawBon,*  who  has  had  an  unfortunate  personal  ex- 
perience with  this  painful  and  troublesome  malady,  and 
has  al^o  bad  a  number  of  cases  under  treatment,  concludea 
that  the  hypodermatic  injeetiou  of  morpliine  '*  U  almost  the 
only  remedy  for  sciatica."  He  advises  the  injection  to  be 
made  into  the  thigh,  four  inches  below  the  hip-joint,  and 
orcr  the  course  of  the  nerve.  Although  I  can  coincide  in 
judgment  with  Dr.  Lawson  in  respect  to  the  utility  of  the 
fiuboutaneoufl  injection  of  morphine  in  the  treatment  of 
acute  or  recent  cases  of  sciatica,  I  must  demur  as  to 
chronic  or  old  cases.  Intiiese  relief  to  pain  and  amelio- 
ration of  the  condition  may  be  certainly  effected  by  the 
morphine  injections,  but  curative  rcsulta  less  certainly. 
We  have  in  the  deep  injection  of  chloroform  a  more  de- 
cidedly curative  agent,  and  to  the  article  on  this  subject 
the  reader  is  now  referred. 

Notwitli  stun  ding  tlic  exceeding  utility  of  hypodermatic 
injections  of  morphine  in  the  treatment  of  neuralgia,  no 
judicious  phj-sician  will  rely  on  them  exclusively  in  the 
management  of  severe  cases.  A  suitable  dietary  and  regi- 
men must  be  enforced;  constipation  and  other  reflex 
sources  of  nervous  disturbance  must  be  corrected,  and 
anaemia  relieved  by  iron,  cod-liver  oil,  the  hypo  phosphites, 
etc.  The  part  which  cachexias — syphilitic,  plumbic,  mer- 
curial, and  paludal — may  play  muHt  not  be  overlooked  in 
the  selection  of  remedies.  Even  where  curative  results 
are  not  attained,  where  relief  to  pain  only  is  the  result,  the 
existence  of  the  patient  may  be  rendered  tolerable. 


•  The  Medic*)  TtmM  afid  Om£ett«,  NoTember  IS,  1070,  p.  &6ft,  mad  abo 
SdaUcft,  Lunibftgo,  mod  Bncbikigis,  Loodon,  1672. 
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Is  it  neetamrr  to  confine  the  injccbona  to  the  **  punihl 
potBta,"  or  to  the  nte  whoe  pain  n  feAx  T  I  hmre  atreadv 
mfieBted  mj  befief  Ast  the  pontioa  of  Mr.  Charies  Haa- 
ter  IS  in  the  main  correct,  and  th&t  ^  lociHzation*^  of  the 
injectkm  is  not  bcccsbsij.  Tliere  u  br  no  means  ona^ 
nimitf  of  opiinoQ  on  this  point.  I>r.  Wood,  the  ^fiscorerer 
of  the  method,  Bebier,  Erknmejer,  Lorent,  Ealenbei^, 
and  Mitdftdl,  Morehoose,  and  Keen,  think  that  better  re- 
solts  are  obtained  bv  injtrction  into  the  painful  spot  Dr. 
Anstie,  althoagh  belienug  that  remote  injection  ia  in  gen- 
eral as  effeetivo,  matntaina  that  exo^tione  are  oecarionany 
met  with.  Kul<:nberg-  bases  hia  opinion  on  the  fiict  that 
tactile  and  pain  seosibility  are  diminished  at  the  site  of  the 
injection.  ThU  point  i«  diifputed.  Tmmediatelr  afler  the 
injection  is  practised,  the  neighborhood  of  the  puncture 
u  more  sensitiTe  to  impressions,  but  after  a  time  a  decline 
in  sensibility  occurs.  Repeated  injection,  if  followed  by 
inflammatory  action,  increasea  the  local  sensitiveness,  but, 
otherwise,  division  of  the  nerves  in  the  skin  by  the  needle 
iMsens  the  sense  of  pain. 

When  the  neuralgia  is  seated  deeply  in  the  trunk,  the 
injection  must  nocessarily  be  practised  at  some  remote 
point  Wlien  the  neuralgia  is  superficial,  the  ner\'e  acces- 
sible, it  is  an  easy  task  to  inject  the  fluid  into  the  tissues 
udjucent  This  practice — the  injecting  into  the  neighbor- 
hood of  the  nerve — is  more  efficient  than  remote  injection 
in  CJ180H  of  sciatica,  herpes  zoster,  and  other  superficial 
nuunUgic  ufiections^  especially  iu  cases  of  long  standing, 
in  which  wo  may  suppose  the  sheath  of  the  nerve  or  the 
nerve  itself  has  become  altered.  For  it  has  been  found 
that  under  such  circumstances,  the  neuralgic  pain  being 
local  and  produced  hy  lesions  of  the  nerve,  as,  for  exam- 
ple, in  many  ciwcs  of  sciatica,  the  injection  of  various  irri- 
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tant  fiabfttancea  into  the  vicinity  of  the  diseased  nerve  will 
often  be  followed  by  a  notable  diminution  of  the  pain  and 
sometimes  by  a  cure.  Tliis  important  fact  ha^  l>een  de- 
monstrated by  Luton,*  Bertin,t  and  KappanenJ  It  is 
pruba!>1e  that  in  thi:i  way  local  iujectiona  eometluicii  sue- 
ceed  when  remote  injections  fail. 

There  arc  rarions  neuroses  of  the  respiratory  tract 
quickly  relieved  by  the  aubcutaneous  ukc  oi  nioiphiue, 
and  certain  inflammatory  affections  modified  to  a  remark- 
able extent  The  first  named,  merely  functional  disorders, 
will  be  considered  first 

Laryngismus  Stridulus. — This  reflex  8pa.sin  of  tlie  la- 
ryngeal muscles  is  quickly  relieved  by  the  hypoilermatic 
injection  of  morphine.  As  simple  attacks  occurring  in 
children  are  readily  cured  by  less  powerful  measures,  this 
method  should  be  reserved  for  the  more  ixnportaut  cases. 
In  adults  the  same  condition  uf  the  laryngeal  muscles  may 
be  due  to  the  pressure  of  an  aneurism  or  other  tumor  on 
the  recurrent  laryngeal  nerve,  and  is  quickly  arrested  by 
the  morphine  injection.  U'iMerieal  aphonia  may  be  imme- 
diately removed  by  one  injection,  but  T  mu8t  urge  the 
injunction  that  morphine  must  be  given  with  great  cir- 
cumspection to  hysterica]  and  nervous  subjects  generally, 
since  ihey  quickly  fall  into  the  morphine  habit 

(youtfb. — Cough  maintained  by  habit — for  example,  the 
cough  succeeding  whooping-cough — is  quickly  improved 
by  tiiis  treatment;  somelimea  a  few  injections  etl'ect  a  cure, 
bat  if  not,  decided  amelioration.  Wlv>oping-cough  in  the 
spasmodic  stage  is  greatly  benefited  by  tlie  injection  of 


•  Ajvfairn  6«n^k-9,  18C7,  p.  SOS.  f  !l»d. 

X  Hypodartntc  lojectiuiu,  op.  dt 
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xninatc  qnnntitics  of  morphine  &nd  atropine  in  oombins- 
tion :  -^Xo  -^ai  A  grain  of  morphine  and  -^  to  -^  of  a 
grain  of  atropine.  The  cough  of  bronchili;*.  of  plithisis, 
of  aneurism,  eto.,  is  often  surprisingly  relieved  by  very 
small  do8oe  of  morphine  thus  adminititered. 

Asthma. — For  the  relief  of  an  asthmatic  paroxysm  there 
is  no  means  now  known  comparable  to  the  hypo<iermatic 
injection  of  morphine,  or  of  morphine  and  atropine.  This 
fact  I  have  maintained  for  many  yi^ars — in  the  first  and 
subsequent  cditinns  of  this  work.  Within  a  few  years  past 
there  have  been  frequent  allusions  in  periodical  medical 
literature  to  the  good  ettect  of  morphine  subcutaneously 
in  spasmodic  difficulty  of  breathing,  notably  in  asthma. 
Professor  See  has  especially  been  prominent  in  urgiug  this 
method  of  treatment,  aud  Professor  Hirtz  declares  it  pro- 
duces "marvellous  results."  The  following  are  the  effects 
to  be  expected  in  ordinary  cases  : 

It  promptly  relieves  the  paroxysm  and  enables  the  suf- 
ferer to  lie  down  and  sleep  quietly;  it  lengthens  the  inter- 
val between  the  seizures  and  renders  suceoodiag  paroxysms 
milder.  Usually  I  combine  atropine  with  morphine,  to 
give  larger  doses  with  safety,  for  in  this  as  in  some  other 
neuroses  the  luaximum  doses  arc  sometimes  required  to 
give  relief.  Although  the  relief  atibrded  is  most  grateful 
and  surprising,  it  cannot  be  alleged,  I  think,  that  any  cases 
arc  cured,  but  that  decided  amelioration  has  been  obtained 
in  many  who  have  been  subjected  to  the  treatment  for 
some  time,  is  a  well-assured  fact. 

The  dose  necessary  will  vary  with  the  susceptil^ility  and 
habit.  Those  uiiaecustomcd  to  the  subcutaneous  use  of 
morphine,  and  susceptible,  may  be  relieved  by  -j^  of  a 
grain.  This  will  be  a  sufficient  dose  to  begin  the  treat- 
ment in  any  subject,  but  habit  will  lessen  the  power  and 
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diminish  the  relief,  so  that  increasing  doaea  will  be  nccce- 
sary.  There  is  always  danger  of  XhQ  morphine  habit  form- 
ing in  the^c  casca.  The  relief  nfforded  is  eo  prompt  and 
gratefdl  tliat  patients  wish  to  have  the  syringe  'm  their  own 
hands.  The  remedy  is  soon  abused  and  an  incurable  habit 
formed.  Moderation  is  the  condition  of  benefit,  for  if  the 
patient  is  allowed  to  pursue  his  own  inclination  and  con- 
sume an  enormous  quantity  of  morphine,  a  state  of  the 
nervous  system  is  soon  reached  in  which  the  remedy  is 
constantly  necessary. 

Emphysema. — The  hypodermatic  injection  of  morphine 
give*  more  relief  to  the  paroxysmal  difficulty  of  breathing 
in  emphysema  than  any  other  remedy.  Judiciously  used, 
and  not  permitted  to  become  a  habit,  it  is  a  precious  re- 
source. Even  more  apt  is  the  subcutaneous  use  of  mor- 
phine to  become  a  habit  in  emphysema  than  in  asthma,  and 
with  even  more  disastrous  results.  Having  witnessed  sev- 
eral unfortunate  examples  of  the  morphine  habit  in  such 
subjects,  I  desire  to  impress  on  my  readers  the  necessity 
for  caution  in  the  use  of  this  remedy. 

Hiccough. — Usually  the  hypodermatic  injection  of  mor- 
phine gives  prompt  relief  in  this  neurosis.  It  is  not  effec- 
tive when  hic^^ough  comes  on  in  the  course  of  abdominal 
— chiefly  hepatic — diseases,  for  the  treatment  of  which 
morphine  has  been  employed.  It  is  effective  the  more 
nearly  the  disease  approaches  the  neurotic  form,  and  is 
loss  effective  the  more  serioos  the  lesions  of  which  hio- 
P  cough  is  a  symptom.  — .^^^ 

f     Acute  Inflammatory  AfTectdona  of  the  Respiratory  Or-A 
»  ff&DS. — An  acute  catarrh  of  the  nares,  pharynx,  larynx,  and  j 
bronchi — a  common  coid — may  be  aborted  by  the  timely 
administration  of  a  minute  quantity  {-^  to  }  of  a  grain) 
of  morphine  subcutaneously.     It  is  probably  the  most 


MO 


jypODBRMATW  MEDICATION. 


efFectiTe  trentment  which  wc  can  employ  in  the  trefltTnent 
of  this  diwiftsti  throughout  its  course,  if  the  initial  stage 
has  pABsed.  fit  ie  equally  effective  in  the  inirinl  stage 
of  bronchitis^  and  throughout  ita  sub&equent  stage^f  An 
attack  of  pnnononia  may  be  prevented  by  a  full  dose  of 
morphine  at  the  formative  Rtage.  jl  make  this  statement 
with  lull  knowledge  of  its  iraport^ce,  and  because  I  hare 
Been  cases  which  appeared  to  me  to  have  so  resulted  by 
this  tTcatment,  It  is  difficult  to  decide  on  the  affirmative 
of  this  proi)09ition,  for  if  a  ease  supposed  to  be  the  begin- 
ning of  pneumonia  is  stopped  as  it  begins^  how  shall  its 
true  character  be  determined?  To  Ix"  fiucccssful  it  is  essen- 
tial that  a  full  dose  (^  to  ^  of  a  grain)  be  given  just  as  tbe_ 
preliminary  congestion  is  developing.  I  am  the  more 
ini^lintMl  to  maintain  this  ground  since  Professor  A.  I>. 
Loomis  has  recently  (1881)  strongly  advocated  the  treat- 
ment of  the  first  stage  of  pneumonia  by  the  hypodermatic 
ii\joction  of  morphine.)  When  so  skilful  a  diagnostician 
and  therapeutist  as  Dr.  Loomis  maintains  the  superiority 
of  this  plan  of  treatment  I  am  strongly  inclined  to  adopt 
it,  the  more  especially  as  my  own  observations  have  in  a 
measure  prepared  me  for  it 

There  can  be  no  two  opinions  in  regard  to  the  success  of 
the  treatment  of  pleuritic  by  the  subcutaneous  injection  of 
mor|)hinc.  Here,  as  in  the  maladies  above  referred  to,  it  is 
posaiblc  by  a  timely  use  of  the  remedy  to  abort  an  attack 
of  pleurisy.  If  the  disease  has  passed  the  initial  stage, 
tho  Hiinio  treatment  is  the  best  up  to  the  occurrence  of 
exudiitions. 

Th«  Oordiao  Neiirosea. — I  have  had  very  satisfactory 
roBullH  from  Wm  method  in  the  treatment  of  that  form  of 
angina  pectoris  which  consists  essentially  in  a  neuralgic 
afTeotion  of  the  cardiac  nerves.     It  is  also  recommended 
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by  Bamberger  in  the  same  disease,  and  by  Krlenmeyer, 
Lorcnt,  Eulenberg,*  and  other  authorities.  In  the  so- 
called  **  restraint  neurosea"  of  the  heart,  a  few  casea  of 
which  have  fallen  under  my  observation,  the  very  formi- 
dable symptoms  were  quickly  removed  by  the  morphine 
injection.  Wlicthcr  t}»e  symptoms  are  dependent  on  irrita- 
tion of  the  pneumogastric  or  reflex  irritation  through  the 
eympathotic,  the  good  effects  of  the  injection  are  equally 
evident  As  llandfit-ld  Jones  f  asserts, — an  opinion  with 
w*hich  my  own  experience  coincides, — the  inhibitory  action 
is  freqnently  exerted  through  th(?  gastric  nerves.  Rheu- 
matic, malarial,  and  saturnine  aftections  of  the  nervous 
apparatus  unquestionably  exert  an  iniluence  in  the  pro- 
duction of  cardiac  neuroses.  J  These  agree  in  producing 
pain,  anxiety,  breath! essness,  and  great  depression  of  tho 
heart's  action,  and  ere  quickly  relieved  by  the  hypoder- 
matic injection  of  morphine.  Of  course  permanent  relief 
will  be  obtained  from  suitable  treatment  for  the  cachexia 
on  which  these  neuroses  are  dependent. 

Violent  and  irregular  action  of  the  heart,  when  a  fiinc- 
j^tional  trouble  merely,  is  quickly  relieved  by  thi.'*  treatment. 
Jsually  a  miimte  dose  suffices.  "When  palpitation  and 
irregularity  are  due  to  narrowing  and  obstruction  at  tho 
aortic  orifice,  the  hypodermatic  injection  of  morphine 
seems  to  me  very  qnestionable,  if  not  pofiitively  unsafe, 
practice.  There  is,  however,  a  condition  of  the  heart  in 
which  this  treatment  does  most  conspicuous  good :  in 
the  case  of  dilatjid  right  cavities,  with  cough,  difBcult 
breathing,  low  state  of  the  vascular  tension,  iachremia  of 
the  arteries,  general  oedema,  dry  skin,  and  scanty  urine. 

•  Die  hv{MMlf>rmiiti8ch«n  Injeetiotien,  op.  cit. 
f  Funclional  Nervous  Dwordcra,  p.  21ft,  Am.  wl. 

X  Ibid.,  r.  21  s. 
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Frequently,  under  tbcee  circumstance?,  the  appetite  is  lost, 
the  stomach  intolerant,  and  the  medicines  used  for  relief, 
notably  digibilis,  increncie  the  existing  distress  and  are  ru- 
JL'cted  hy  vomiting.  The  good  effected  by  the  injection 
of  ^  to  it  of  a  grain  of  morphine  is  most  striking :  the 
oough  lowsL'iiB,  tlic  breathing  becomes  easy,  the  arterial 
pulso  grows  stronger  and  fuller,  the  skin  perspires  freely, 
tho  kidneys  act  more  energetically,  and  the  stomach 
InicdiiKH  (luiet,  so  ihat  food  is  taken  with  some  relish. 
IteHidcH  thoAo  good  effects  in  the  changed  state  of  the 
finit'tionH,  Dtlicrs  are  experienced  from  remedies,  eap*- 
dully  itigitnl'iK,  which  can  now  be  taken. 


The  luit!  l>r.  AnHtio  fornuilatcd  the  following  point  of 
practice;  WluMicver  opium  or  morphine  i8  indicated  in  any 
caao  of  disoaso,  and  anorexia  or  vomiting  or  obvioua  gastric 
diatiirhanee  fxista,  the  remedy  should  be  administered  by 
subcutaneous  injection.  Although  morphine,  when  exhib- 
ited in  suitable  doses  by  hypodermatic  injection,  is  less  apt 
to  prodnoo  nausea  and  vomiting  than  when  administered  by 
tlie  sttimacli,  this  rule  is  by  no  means  of  constant  application. 

Dyspepsia. — Dr.  Clifford  Allbutt,  of  Leeds,  England, 
advocates  tlio  hypodermatic  use  of  morphine  in  nervoua 
dyspepsia  with  intolerance  of  food.*  There  can  be  no 
doubt  of  its  utility.  Not  only  is  the  stomach  rendered 
more  tolerant  of  food,  but  an  appetite  is  created,  and  hence 
the  effects  are  peculiarly  grateful.  Hero,  again,  I  must 
interpose  a  caution  :  nervous  subjects  are  so  lifted  up  out 
of  the  Slough  of  Despond  by  morphine  that  a  craving  is 
quickly  eatablislied.  The  symptom  gastraigiit  is  usually 
quickly  relieved  by  this  remedy,  as  also  the  pain  ot  gastric 
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uker;  but  it  does  more.  By  allaying  pnin  and  arresting 
vomiting  waste  is  stopped  and  the  strength  nurtured.  In 
the  treatment  of  acute  ffaatntis  the  Bubcutancoua  use  of 
morphine  is  invahiable,  for  it  relieves  the  pain  and  vomit- 
ing. <:hcckd  the  inflammation,  and  obviates  the  necessity  for 
disturbing  the  organ  by  drugs. 

One-fourth  of  a  grain  is  a  sufficient  quantity  to  be  injected 
daily  in  cases  of  dyspopaia,  gastralgia,  and  ulcer.  In  acute 
gaatriti:*,  this  quantity  may  bo  necessary  every  four  or  six 
hours.  The  site  of  the  injection  is  of  little  consequence, 
but  patients  generally  prefer  the  ejiigaistjic  region. 

Scirrhiie. — In  cases  of  scirrhas  of  any  portion  of  the 
digestive  tract,  especially  of  the  stomach,  no  palliative  is 
comparable  to  the  liypodernmtic  injection  of  morphine. 
The  existence  of  a  patient  aiHicted  with  ecirrhns  of  stomach 
is  not  only  prolonged,  but  is  rendored  comparatively  peace- 
ful and  calm  by  thia  treatment,  for  it  diminishes  or  arrest*  the 
voiuiting,  enables  the  food  to  be  assimilated,  gives  freedom 
from  pain,  promotes  sleep,  and  thus  saves  the  strength. 

Cholera. — The  most  instantaneous  and  striking  relief  is 
aftbrded  by  the  hypodermatic  injection  of  morphine  in 
sporadic  cholera.  It  is  indicated  in  this  disorder  after  the 
irritant  cause,  whatever  it  may  be,  is  evacuated  from  the 
intefitinal  canal.  From  J  to  J  of  a  grain,  according  to  the 
severity  and  violence  of  the  attack,  may  bo  injected  into 
the  epigastrium.  The  subcutaneous  injection  is  strongly 
indicated  in  epiticmic  or  Asiatic  chctlrra.  In  this  disease,  the 
gastro-intestinal  mucous  membrane  is  not  iu  a  condition 
to  appropriate  remedies;  hence  the  subcutaneons  method 
is  eminently  rational. 

Dr.  Patterson,*  of  the  British  Searneu's  Hospital,  Con- 


■  The  Mtdicftl  Timet  ftnd  OucU£,  Juxaaiy  27,  1872. 


nyPODERMA  TIC  MED2CA  TION. 

Btantinople,  has  omployed  the  hypodermatic  iryeetion  of 
morphiue  in  a  receut  cholera  epidemic.  Of  ten  cases 
"  treated  in  tlie  usual  mannor,"  nine  died  and  one  re- 
covered. Of  forty-two  cases  treated  by  morphine  sub-j 
cutuneously,  twenty-two  recovered  and  twenty  died.  Of 
these  fur^-two  casea,  eight  were  in  artkido  mortis  when 
admitted,  one  had  a  severe  disease  of  the  liver,  one  wasi 
fiir  advanced  in  consumption,  one  was  60  years  of  age, 
one  wag  near  her  confinement,  and  three  were  intemperate. 
Dr.  Asche  *  treated  two  cases  of  cholera  by  thia  method 
BuccesefuUy.  According  to  the  author's  experience,  for 
the  first  symptoms  in  cholera,  the  morphine  injection  is 
the  most  serviceable  remedy,  but  when  cramps  occur  and 
collapse  is  imminent,  morphine  must  bo  supplemented  by 
chloral.  A  combination  of  these  acrt-nts  possesses  peculiar 
curative  power  in  true  cholera,  as  the  author  has  ascer- 
tained by  actual  trial. 

The  vom^itingf  of  pregrnancy  has  been  relieved  by  the 
hypodermatic  injection  when  all  other  means  had  failed. 
For  the  milder  cases  thb  treatment  is  unnecessary  and 
improper;  but  in  those  severe  cases  in  which  life  is  re- 
duced to  the  lowest  ebb  by  the  continual  vomiting,  and  in 
which  forced  abortion  has  hitherto  seemed  the  appropriatftJ 
remedy,  it  is  eminently  successful.     In  all  severe  cases  in 
which  the  ordinary  remedies  fail  to  give  relief,  recourse 
should  be  hail  to  the  hypodermatic  method.      A  dailyJ 
mornin^^  injection  {^  to  J  of  a  grain)  administered  during  ' 
the  period  of  greatest  difficulty,  will  enable  gestation  to 
proceed  without  danger  to  the  mother,  and  without  the 
necessity  of  adopting  that  serious  alternative, — abortion. 

CoUc. — It  is  the  present  practice  to  employ  this  method 


*  Schmidt's  Jahrbiiehur  dcr  frosiinimton  Mcdicin,  Band  cxxv.  pp.  33I-S37. 
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for  relieving  the  paiu  and  spufitn  of  colic.  In  most  of 
these  ca^es,  of  conrse,  further  treatment  is  necessary:  con- 
stipation muet  be  relieved;  obstructions  be  overcome;  the 
Nitumine  cachexia  be  removed;  but  the  injection,  by  re- 
lieving Bposm  of  the  musculnr  layer  of  the  bowel,  jiermits 
these  objects  to  be  accomplished  much  more  tasily  and 
speedily  than  would  otherwise  be  possible.  Cases  of  he- 
patic colic,  \vithin  the  range  of  ray  observation,  have 
been  quii^kly  relieved  by  the  hypodermatic  injection  of 
morphine,  wbere  opium  internally  failed  to  produce  the 
least  mitigation  of  the  pain,  and  wbere  the  inhalation  of 
chloroform  procured  only  the  most  temporary  respite. 
When  pain  is  very  excessive,  the  reader  should  remember 
small  doses  may  not  suffice,  but  \  and  even  J  of  a  grain 
may  be  necessary,  repeated  according  to  circumstances. 

The  same  observations  are  applicable  to  nephritic  and 
uterine  colic. 

Peritonitis. — Opium  being  the  remedy  pnT  exceUejiee  for 
inflammation  of  serous  membranes,  the  hypodermatic  in- 
jection of  morphine  should  h^  employed  in  nil  cases  in 
which  promptness  and  completeness  of  effect  may  be  de- 
sired. This  is  especially  the  case  in  peritonitis,  whetlier 
primary  or  secondary.  Moreover,  as  in  many  caaee  of  this 
disease  the  alimentation  is  of  prime  importance,  and  asJ 
nausea  and  voraitini^  are  frequently  present,  tlie  stoma<:h 
administration  should  be  deprecated,  and  the  hypodermatic 
be  preferred. 

Neuralgia. — In  the  various  forms  of  neuralgic  pain 
wliich  affect  the  abdominal  organs,  whether  gaatralgia^ 
enteralgia,  }i£pa1algia^  nq)hralgia,  etc,,  no  remedy  procures 
so  prompt  and,  in  many  cases,  complete  relief  as  the  hy- 
podermatic injection  of  morphine. 

Constipation. — In  many  cases  of  colic  due  simply  to  con- 
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Btipatiou,  tho  injection  not  only  relieves  the  pain  but  over- 
comes the  constipation.  It  is  true  that  in  many  cases  the 
first  injection  tt^mporarily  suspends  the  peristaltic  niove- 
mcnta,  bat  when  habitually  used  this  effect  disappears, 
and  the  normal  movements  are  not  dimiuialied,  but  pro- 
moted. Cases  in  which  constipation  existed  have  thus 
been  corrected  during  a  course  of  hypodermatic  injections. 
A  physiological  fact  which  I  have  already  noted  throws 
light  upon  this:  in  a  few  seconds  after  the  injection,  bor- 
borygmi  and  distinct  intestinal  movements  are  observed. 
Should  constipation  t^xist  in  cases  in  which  it  may  be 
desirable  to  u?e  the  hypodermatic  injection  of  morphine, 
the  circumstance  just  mentioned  need  not  be  considered  a 
contra-indication. 

I  have  already  indicated  the  utility  of  the  hypodermatic 
injection  of  morphine  in  nephrahjia  and  yxephritic  colic. 
Lorent  *  refers  to  its  use  in  parenchymatous  nephritis  to 
relieve  the  headache  of  ur«;mic  intoxication.  To  this  ex- 
perience must  be  added  the  remarkable  observations  of 
Loomis  in  respect  to  the  exceptional  utility  of  morphine 
injections  in  uriBmk  coiwiilsions.  "Wlien,  however,  tho 
action  of  the  kidneys  is  deficient,  excretion  lessened,  or 
elimination  rhecked,  niorpliine  is  contnt-iiidicAted. 

Affections  of  the  Bladder  and  Urethra. — In  crises  of 
chronic  cystitis  I  have  given  great  relief  by  the  hypoder- 
matic injection.  It  suspends  those  violent  expulsive  efforts 
which  occasion  the  principal  suffering.  In  acute  ci/stiiis 
the  injection,  by  procuring  quiet  to  the  organ  and  by 
diminishing  the  irritability  of  the  mucous  membrane,  will 
directly  contribute  to  the  cure.     The  sufferings  of  the 

*  Die  bj^podomiatuchon  lojectionen,  op.  dt. 
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patient  afflicted  with  calculus  may  be  thus  prevented  until 
operative  measures  can  relieve  him  permanently.  Spasm 
of  (he  bladder  ia  quickly  relieved  by  the  same  means;  aa 
also  that  painftil  but  obscure  affection,  **  tbe  bar,"  which 
sometimes  succecda  too  violent  and  prolonged  sexual  inter- 
course. The  hypodermatic  injection  may  also  bo  used  to 
relieve  sjmsmodic  stricture^  but  for  this  purpose  it  is  by  no 
means  equal  in  my  experience  to  cliloroform  or  to  galvan- 
iam  by  the  method  of  electrolysis.  It  is  convenient  to 
blunt  the  sensibility  preliminary  to  the  operation  of  cathe- 
teriam,  and  is  a  capital  means  for  relieving  chordec  and 
prolonged  and  teasing  erections,  liut  to  prevent  unpleas- 
ant erections  and  nocturnal  losses,  the  use  of  morphine 
and  atropine  together  is  preferable  to  morphine  alone. 
For  information  on  this  subject  I  refer  the  reader  to  the 
chapter  on  **  Morphine  and  Atropine." 

The  hypodermatic  injection  of  morphine  is  caimble  of 
a  variety  of  important  uses  in  obstetric  practice.  It 
promptly  arrests  tho^Q  false  and  irregular  pains  at  the  begin- 
ning of  labor,  which  annoy  the  woman  witliout  advancing 
the  case.  In  primipurai  it  has  been  used  to  diminish  the 
sufferings  of  labor.  It  is  much  better  than  morphine  by 
the  stomach  to  procure  rest  and  sleep  during  a  prolonged 
first  stage.  No  remedy  is  equal  to  the  hypodermatii:  in- 
jection of  morphine  for  the  relief  of  after-paiiis.  In  all 
of  these  circumstances  no  fear  need  be  entertained  that 
the  judicious  use  of  the  injection  will  interfere  with  regular 
uterine  contractions.  The  quantity  to  be  administered 
will  varj'  from  J  to  J  of  a  grain ;  the  latter  amount  need 
rarely  be  exceeded.  At  the  present  time  morphine  has 
been  displaced  in  professional  esteem  by  the  recently- 
discovered  analgesics  of  the  aromatic  series  of  coal-oil 
derivatives. 
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Tlic  pain  of  dysmenorrhcea  can  be  promptly  relieved  \>y 
Bubcutaneoiis  injection  of  morphine ;  but  for  all  pelvic 
pain,  as  Dr.  Anstie  hae  remarked,  atropine  ia  the  best 
remedy.  As  a  palliative  in  scirrhiis  of  the  uterus  and  of  the 
mamntiE  the  hypodermatic  injection  of  morphine  is  much 
superior,  in  respect  of  economy  and  effectiveness,  to  the 
atomach  adminiistration  of  tlie  same  drug.  Lastly,  on  this 
topic,  in  all  cases  of  eevere  pain  involving  any  of  these  or- 
gans the  hypodermatic  injection  of  morphine  is  indicated. 

Diseases  of  Constitutional  or  Specific  Origin. — Dr. 
Willium  ITenrj'  Fuller  writes  cnthusiasticjilly  of  the  great 
value  of  the  hypodermatic  injection  of  moqihine  for  re- 
lieving the  pain  of  acute  rfieumatmn.  I  shall  have  some 
remarks  to  make  in  a  succeeding  chapter  upon  the  use 
of  morphine  and  atropine  in  that  disease,  and  will  not 
anticipate.  I  have  used  with  great  advantage  the  hypo- 
dermatic injection  of  morphine  to  relieve  the  nocturnal 
pains  of  tertiary  syphilis.  Besides  the  complete  and  per- 
manent relief  to  the  pain  which  I  have  procured  by  per- 
siBtence  in  the  injections,  I  liave  observed  also  remarkable 
improvement  in  the  lesions  of  bones  and  muscles.  Not 
only  in  syphilitic  hut  other  forma  of  disease  in  which  pain 
precedes,  and  in  which  an  altered  condition  of  the  nerves 
produces  striictural  changes,  I  have  observed  that  relief 
to  the  pain  is  followed  by  cessation  of  the  morbid  process 
in  the  part.  This  fact  is  well  shown  in  zoster,  an  affection 
of  the  skin  dependent  upon  some  functional  disturbance 
of  ita  sensory  nerves,  which  disappears  very  promptly  after 
relief  of  the  hypersesthesia.  Of  course,  in  syphilitic  neu- 
ralgia, the  hypodermatic  injection  should  not  be  used  to  the 
exclusion  of  the  iodide  of  potassium,  hi  the  cases  in  which 
I  have  employed  it  the  pain  persisted,  notwithstanding  re- 
peated use  of  large  doses  of  the  iodide, — a  condition  of 
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things  not  infrequently  encountered,  for  long  use  of  this 
remedy  and  to  tbe  point  of  saturation — to  borrow  a  term 
from  the  chemitita — induces  a  tolerance  fatal  to  thera- 
peutical efficiency. 

In  Certain  Surfficcd  Diseases  and  Operations. — To  pre- 
vent shock,  ftud  to  relieve  pain  after  operations  and  inju- 
riofi,  tliQ  hypodermatic  injection  of  morphine  is  not  as 
much  used  us  it  should  be.  No  means  niford^  such  relief  as 
this  in  the  first  few  hours  afieT  fracture  or  dislocation.  The 
reduction  of  ditilocatiouH  tuay  be  facilitated  and  the  pain 
prevented  by  the  injection,  in  cases  whero  it  is  unde- 
sirable or  impracticable  to  use  chloroform.  It  bus  been 
shown*  that  the  reduction  of  strangulated  hernia  ia  much 
facilitated  by  the  same  means.  In  all  operations  requiring 
the  knife,  to  prevent  tlie  after-pain,  to  sustain  the  vital 
powers,  and  to  ratuntain  the  necessary  quietude  of  wounded 
parts,  the  hypodermatic  injection  of  morphine  should  be 
used. 

To  aid  CUoroform  Narcosia. — Rernardf  made  the  im- 
portant discovery  that  the  use  of  morphine  subcutjme- 
ously,  previously  to  tlie  inhalation  of  chloroform,  aided 
materially  in  the  pro<luction  of  anssthesia,  and  vnth  a 
much  smaller  quantity  of  chloroform,  and  prolonged  tlio 
stage  of  narcosis  so  that  continued  inhalation  was  not  re- 
quired. Nussbaum,  the  distinguished  surgeon  of  Municli, 
soon  after  made  a  similar  ob8ervatii>n  independently. 
Bernard  advised  the  Buhcut;ineous  use  of  morphine  before 
commencing  the  inhalation ;  yussbuum,  after  the  condition 
of  analgesia  had  been  commenced.  Professor  AVilHara 
Warren  Greene,  M.D.,  tlien  of  Pittsfield,  Massachusetts, 


•  The  Practitioner,  Augtut,  1M9. 
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Bonie  time  afterwards  announced  the  same  fact,  without 
being  aware,  apparentlj-,  of  the  rocommendation  of  Ber- 
nard and  the  practical  application  of  the  discovery  to  sur- 
gical practice  hy  Nussbauin.  The  eft't-ct  of  the  injection 
before  beginning  the  inhalation  is  to  diminish  the  irritation 
of  tlie  air-paasages,  to  prevent  the  coughing  and  struggling, 
id  doubtless,  also,  it  removes  the  danger  of  cardiac  paral- 
^ysis,  which  in  some  rather  rare  casea  takes  place  with  the 
first  action  of  the  anajsthetic  on  the  cardiac  gauglia.  In 
many  subjects  protracted  vomiting  and  great  depression 
of  the  vital  powers  occur  on  recovery  from  the  anaesthetic 
stati> :  a  inorpliine  injection  will  itrcveut  these  results.  It 
appears  in  a  high  degree  probable  that  the  subcutaneous 
injection  of  morphine  will  obviate  the  tendency  to  death 
by  cardiac  or  respiratory  failure  in  tlie  anaesthetic  state. 
As  it  does  prolong  the  aniesthetic  stage  with  a  lessened 
<|uatitity  of  chloroform,  it  seems  incredible  that  surgeons 
M'ill  neglect  s<j  importjint  an  aii<lition  to  thtiir  resources. 

As  a  Physiolo^cal  Antagonist. — The  antagonism  exist- 
ing between  niorphiue  and  atropine  has  been  abundantly 
proved  by  clinical  fucts.  The  nature  of  this  antagonism 
and  the  practice  based  on  it  will  be  considered  in  the  sec- 
tion devoted  to  this  subject  Morjthine  has  been  used  suc- 
cessfully as  an  antagonist  in  poisoning  by  (jdseminm^  and 
by  vrrairum  viridc.  Li  a  case  of  poisoning  by  gclsemium, 
narrated  by  Dr.  Courtwright,*  the  symptoms  were  promptly 
relieved  by  the  subcutaneous  injection  of  morphine.  Two 
grains  of  morphine  sulphate  were  required  to  antagonize 
a  tablespoonful  of  the  saturated  tincture,  alK>ut  equal  in 
strength  to  the  official  fluid  extract.  Several  cases  of  suc- 
cessful treatment  of  opium-poisoning  by  veratrum  viride 


*  The  Cinolnoati  Lancet  and  OlittUTer,  1876,  vol.  xxrrii,  p.  061. 
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have  been  reported,  and  in  many  casca  an  alanning  degree 
of  depression  caused  by  veratrum  viride  has  been  removed 
by  the  administration  of  tioctnre  of  opium.  The  clinical 
experionco  has  been  confirtned  by  trials  on  animals.* 

THE  OPIUM  OR  MORPHINE  HABIT  AND  ITS  TREATMENT. 

The  introduction  of  the  hypodermatic  syringe  has  placed 
in  the  hande  of  man  a  means  of  intoxication  more  8e- 
dnotive  tlian  any  which  haa  heretofore  contributed  to  his 
craving  for  narcotic  stimulation.  So  common  now  are  the 
instances  of  its  habitual  use,  and  so  eni^laWng  is  the  habit 
when  indulged  in  by  this  mode,  that  a  lovt-r  of  his  kind 
must  regard  the  future  of  society  with  no  little  appre- 
hension. It  may  well  bo  questioned  whether  the  world 
haa  been  the  gainer  or  the  loser  by  the  discovery  of  sub- 
cutaneous medication;  for  every  remote  village  haa  ita 
slave,  and  not  infrequently  several,  to  the  hypodermatio 
syringe,  and  in  the  larger  cities  men  in  business  and  in 
the  professions,  women  condemned  to  a  life  of  constant 
invalidism,  and  ladies  immersed  in  the  gayetiea  of  social 
life,  are  alike  bound  to  a  habit  which  tlicy  loathe,  but 
whose  bondfl  they  are  powerless  to  break.  Lamentable 
eramplea  are  daily  encountered  of  men  and  women,  re- 
gardful only  of  the  morphine  intoxication  and  inditTerent 
to  alt  the  duties  and  obligations  oi  life,  reduced  to  a  state 
of  mental  and  moral  weaknesa  most  pitiable  to  behold. 

Usually  the  habit  of  morphinism  is  formed  in  conse- 
quence of  tlie  legitimate  use  of  the  hypodermatic  aj-ringe 
in  the  treatment  of  disease.     Employed  in  chronic  ])aiuful 


*  Outirnght  Lecture*  fnr  1880,  On  the  AnUgoninn  b<>tw«en  Medicinea 
ud  betVMA  K«ai«diM  and  Dmmm*.    New  York,  1881,  p.  77. 
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maladies  for  a  lon^f  period,  it  is  discovered,  when  an  at- 
tempt is  made  to  discontinue  the  injections,  that  the  pa- 
tient cannot  or  will  not  bear  the  disa^eeable,  even  paiufiil, 
senfiations  which  now  occur.  Moru  frequently,  when  the 
injections  are  to  be  used  for  a  long  time,  the  patient  is 
unwisely  intrusted  with  the  instrument,  and  taught  all  the 
mysteries  of  the  solutions  and  the  mode  of  ad  ministration. 
Under  these  circumstances,  there  being  no  restrictions  on 
the  sale  of  the  drug,  the  patient  rapidly  increases  the  dose, 
and  presently  comes  to  use  a  quantity  of  morphine  which 
may  seem  almost  incredible.  Twenty,  forty,  sixty  grains 
of  morphine  duily  the  author  has  known  to  be  consumed 
by  persons  who  have  come  under  his  observation,  and 
Le\'instein*  records  caees  in  which,  in  a  short  time,  1 
gramme  (15  grains)  was  the  daily  allowance.  To  maintain 
a  constant  etiect  on  the  organism  there  must  be  a  material 
increase  in  the  amount  administered  every  few  days,  and 
ultimately  in  most  subjects  a  condition  of  the  nervous 
system  is  brought  about  in  which  the  new  dose  simply 
relieves  the  horrors  and  bodily  depression  loft  by  the  pre- 
ceding quantity.  Slave;?  to  a  vice  beyond  tht*ir  control, 
they  no  longer  experience  the  feeling  of  well-being,  the^ 
exhilaration,  the  intoxication,  which  were  produced  at  first. 
There  are  very  obvious  diflcrencea  in  the  physical  and 
mental  cfTecta  of  moderate  doses  used  for  a  comparatively 
short  period  and  large  doses  administered  for  years.  It 
will  conduce  to  a  clearer  conception  of  the  subject  to  treat  of 
these  two  claesesof  morphiamaniacs  in  separate  paragraphs. 
1.  Small  Doses  for  a  Short  Peruxl. — If  tlie  injections  have 
been  administered  in  a  moderate  quantity — \  of  a  grain 
to  1  grain  sevenU  times  a  day  for  six  months— and  at  a 


*  L>ic  MorphiuiruuchL     Borlin,  1877. 
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fixetl  hour,  the  patient  hegins  to  experience  characteristic 
nenroua  sensations  aa  the  time  for  the  injection  approaches ; 
he  becomes  uneasv,  restless,  "  fidgety ;"  he  is  wakeful,  hia 
senBes  are  abnormally  acute,  and  he  has  more  or  less  head- 
ache and  vertigo ;  his  feelings  arc  easily  touehcd ;  a  globus 
rises  in  the  throat;  nausea  and  troublesome  borborygmi, 
with  some  intestinal  pain,  occur;  general  malaise,  a  sensa- 
tion of  fatigue,  accompanied  with  muscular  pains  and 
decided  inability  for  physical  exertion,  with  depression 
and  a  cold  sweat,  are  telt.  These  are  the  sensations,  in 
lees  or  greater  degree,  a<sx)rding  to  the  time  which  has 
intervened,  that  inform  the  indiv-idual  of  the  need  of  a 
new  dose.  Marvellous,  indeed,  is  the  change  when  the 
injection  is  practised.  All  the  disagrcoablo,  even  painfiil, 
senaationa  and  the  dreadful  unrest,  which  liad  but  a  mt>- 
ment  before  caused  an  indescribable  discomfort,  have  now 
vanished,  and  in  their  stead  are  present  a  feeling  of  perfect 
comfort,  and  an  active  state  of  body  and  mind  equal  to 
any  effort.  How  grateful  is  the  patient  for  the  feeling  of 
relief,  and  how  impossible  to  forego  the  use  of  a  drug 
which  so  transforms  his  feeUngs  and  imparts  a  glow  to 
the  world  about  him ! 

If  the  injectiona  are  saapcndod  suddenly  and  entirely, 
very  severe  nervous  disturbances  are  induced.  An  obsti- 
nate headache,  vertigo,  tinnitus;  wakefulness,  coming  on 
after  a  short  period  of  somnolence,  interspersed  with 
snatches  of  sleep  disturbet^  by  horrible  dreams;  during 
the  waking  moments  an  inexpressible  anxiety  and  gloom 
and  depression;  unappeasable  restlessness,  with  an  over- 
powering sense  of  fatigue  and  a  deep-seated  aching  in  the 
members ;  nausea,  vomiting,  repugnance  to  food,  intestinal 
pain,  diorrhosa,  sometimes  of  a  collic|uativo  character ;  very 
great  depression  of  the  powers  of  life,  a  weak,  small  pulse, 
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becoming  rapid  and  thready  on  exertion  ;  coldne?B  of  the 
fiur&ce,  a  cold,  clammy  sweat,  are  the  formidable  Bj^rajv 
toms  developed  by  the  sudden  withdrawal  of  morphine, 
when  used  for  some  months  in  moderate  (juantity. 

2.  Lanfc  Doses  for  a  Lomj  Period.  —  The  symptoms 
already  detailed  are  present  in  these  cases,  but  are  more 
pronounced.  The  pliysiognomy  of  the  morphiamaniac  is 
peculiar:  his  face  piillid,  eyes  dull  and  glazed,  pupil  small 
and  sluggish,  countenance  strange  and  weird,  expression 
unearthly.  His  skin  has  an  earthy,  sallow  tint,  the  nutri- 
tion impairud  either  in  the  direction  of  an  increased  accu- 
mulation of  fat,  the  tissues  being  soft  and  watery,  the 
muscles  small  and  wanting  in  contractile  energy,  or  in  the 
way  of  general  emaciation .  Whether  gaining  or  losing 
in  weight,  feebleness  ia  a  characteristic  of  the  bodily  state. 
The  least  exertion  causes  a  rapid  pulse  and  accelerates  tlie 
breathing.  The  appetite  is  poor  and  digestion  is  feeble. 
Great  repugnance  is  felt  to  animal  food,  and,  indeed, 
towards  all  the  more  substantial  articles  of  diet,  and  fluids 
and  fruits  are  almost  wholly  used.  This  abnormal  taste  is 
in  part  due  to  the  dry  mouth  and  cracked  tongue, — physi- 
cal conditions  unfavorable  to  the  sense  of  tajste, — and  ia 
part  to  the  poor  digestion.  The  secretions  of  the  intestinal 
canal  and  of  its  annexed  organs,  notably  the  liver,  are  so 
diminished  in  amount  as  to  affect  digestion  seriously,  hence 
the  stools  are  dry,  hard,  scybalarlike,  yellow  or  grayish  in 
color,  and  coated  with  tough  mucus.  So  iiisensible  does 
the  mucous  membrane  become  that  the  faeces  arc  retained 
for  lengthened  periods,  hemorrhoids  form,  and  an  obsti- 
nate eczcmatous  eruption  appears  at  the  margin  of  the 
anus.  After  a  time,  the  retained  fieces  set  up  a  high 
degree  of  irritation,  an  acute  ga?tro-intestinal  catarrh  ia 
produced,  and  an  attack  of  cholera  morbus  occurrt,  with 
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Bometimea  very  serious  deprcsaiou  of  the  powers  of  life. 
In  Bome  individuals,  it  ia  true,  tlie  hypodormatic  use  of  mor- 
phine docs  not  impair  the  appetite  and  the  digestive  power, 
and  does  not  interfere  with  the  normal  and  regular  action 
of  the  intestines ;  but  these  cases  are  exceptionul.  Giiatro 
iutesliual  attacks,  such  as  I  have  described,  occur  in  some 
morphiamaniacs  every  few  weeks;  in  others  every  few 
months, — several  times,  certainly,  during  the  course  of  the 
yeiir.  The  eflcct  of  Uic  capricious  and  bizarre  gouts^  of  the 
leadened  digestive  power,  and  of  the  diminished  absorption, 
is  to  impair  the  quality  of  the  blood, — to  induce  a  serious 
kind  of  ann^niia.  Xone  of  tiie  organs  of  the  body  can  per- 
form their  functiona  properly  under  these  circumstances; 
hence  tlic  mental  and  physical  feebleness  of  the  morphia- 
maniac.  TJiere  ia  a  function,  however,  which  suffere  espe- 
cially,— the  reproductive.  The  first  effect  of  the  use  of 
morphine  to  a  moderate  exteut  is  to  increase  the  sexual 
feelings,  but  a  considerable  dose  administered  for  the  first 
time  will  depress  or  suspend  the  power  of  erection.  Vic- 
tims of  the  subcutaneous  use  of  morphine  soon  lose  all^ 
sexual  feeling,  and  are  deprived  of  the  jwwer  of  erection 
and  the  production  of  semen.  During  the  continuance  of 
the  habit  no  semen  whatever  ia  accreted,  and  no  nocturnal 
lo6»ce  occur ;  when  the  habit  ceases,  the  accretion  of  se- 
men is  resumed  and  involuntary  evacuations  again  take 
place.  Morphine  suspends  the  function  without  otherwise 
in)pairing  it,  for  we  find  that  these  subjects  posses:*,  the 
same  virility  after  the  cessation  of  the  morphine  inibit  that 
they  pob^e^ed  before.  The  same  result  occurs  in  women. 
When  the  morj>hine  habit  is  established,  the  menf«tnial 
function  ceaacs  and  the  sexual  life  is  entirely  suapended,  and 
the  woman  is  as  abnolntely  without  all  of  Uiose  feelings 
and  instincts  pertaining  to  her  sesnial  relations  as  if  they 
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hud  never  exifited.  As  in  man,  this  auspeuBioa  of  the 
sexual  life  is  coexiatent  with  tlie  morphine  hahit,  for  ihe 
natural  order  13  reetored  when  the  vice  ceases. 

LevinBloin  emphasizes  the  occurrence  of  albuminuria 
and  diabetes  in  cases  of  morphine  habit.  I  have  made 
many  urinary  examinations  in  these  cases,  and  have  as  yet 
met  with  no  instances  of  these  maladies.  It  is  true,  in  a 
few  examples  of  considerable  hepatic  disturbance,  I  have 
noted  the  presence  of  sugar  in  the  urine,  but  it  was  not 
permanent,  and  they  could  not,  therefore,  be  regarded  as 
caaes  of  diabeten.  Without  presuming  to  call  in  question 
Levinstein's  accuracy,  it  may  be  affirmed  of  cases  met 
with  in  this  country,  that  tlicy  are  uot  due  to  the  subcutar 
neous  use  of  morphine. 

The  frequent  use  of  the  syringe,  often  the  hasty  intro- 
duction of  the  needle,  and  the  use  of  a  rusty  and  dirty 
needle,  the  injection  of  badly-prepared  solutions,  the  re- 
peated injection  into  certain  localities,  huve  a  disa-stroua 
effect.  Large,  hard  nodules  form,  which  slowly  suppurate, 
extensive  sloughing  may  take  place,  and  septicemia  and 
pyffimia  sometimes  occur  ^vith  tatal  result.  In  a  consider- 
able number  of  these  morpbiamaniacs,  suppuration,  ab- 
scesses of  considerable  size,  and  ulcers  are  produced.  I 
have  seen  the  arms,  the  abdomen,  the  thighs  and  legs,  a 
mass  of  ulcers,  of  abscesses  in  various  stages  of  formation, 
and  of  cicatrices  (Levinstein). 

Dujardiu-Bcaumetz  *  narrates  a  case  in  which  the  iiy u- 
riea  thus  produced  resulted  in  death.  M.  Calvelf  haa 
collected  many  cases  of  abscesses,  traumatic  fever,  and 
other  accidcnta  produced  by  the  injections,  but  he  rightly 
enough  refers  them  to  the  causes  above  mentioned, — the 
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state  of  the  needle,  improperly-prepared  BolutionB,  and  the 
cachexia  induced  by  the  morphine  habit.  Braithwuite  • 
reportfl  a  most  instxuctive  case  of  morphiau  habit  of  six 
years'  duration,  in  which  there  occurred  numerous  abor- 
tions, lu  a  new  pregnancy  at  six  months,  a  vast  abscess 
formed  iu  the  thigh,  from  which  eryaipelad  developed,  and 
a  high  degree  of  constitutional  disturbance  arose.  Never- 
theless, delivery  occurred  at  term,  and  an  attempt  was  then 
made  to  stop  the  morphine  suddenly,  but  moHt  serious 
troubles  resulted,  the  erysipelaa  reappeared,  and  the  at- 
tempt had  to  be  abandoned.  On  the  other  band,  many 
escape  these  accidents  entirely.  One  of  the  most  inveter- 
ate subjects  I  have  ever  encountered  was  a  man  liviug  in 
the  wilds  of  Texas,  who  used  a  glass  hyix)dermatic  Ryringe 
that  liad  been  broken  many  times  and  mended  with  succes- 
sive deposits  of  scaling-wux,  until  only  the  ruety  old  needle 
remained  iu  view,  and  yet  escaped  all  accideutd.  Several 
instances  liavo  been  reported — one  already  quoted — In 
which,  death  was  produced  by  the  suppuration  and  the 
systemic  condition  thereby  induced.  That  there  is  a  spe- 
cial state  of  the  tissues  induced  by  morphine,  to  which  the 
formation  of  abscesses  is  doe,  is  hardly  admissible.  The 
causes  mentioned  above  are  quite  suiHcient  to  account  for 
them. 

AAer  a  time  the  repetition  of  the  it^ection  does  not  in- 
duce any  pleasurable  sensations.  For  a  ^mv.'  minutes  after 
the  insertion  of  the  morphine  the  patient  experiences 
mental  sensations  of  a  most  depressing  kind,  but  gradu- 
ally a  condition  of  well-being  follows,  consisting  chiefly 
in  relief  from  the  horrible  mental  and  physical  agony 
which  comes  on  as  the  morphine  induence  declines. 


•  The  LanoM,  1S78,  p.  874. 
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Tbo  morpliiamaniac  never  has  sound  aud  refreshing 
alecp.  Although,  after  a  period  of  wakeful  uedB  due  to  liie 
sUiDulant  action  of  the  narcotic,  he  hipses  into  a  condition 
of  somnolence  more  or  less  j^rofound,  it  is  disturbed  by 
dreams  aud  visions  of  the  most  horrifying  aspect,  entirely 
without  the  range  of  human  experiences.  If  the  individ- 
ual awake  in  the  midst  of  these  weird  dreams,  some  time 
elapses  before  he  can  realize  his  situation,  and  then  comes 
over  him,  like  a  flood,  a  dreadful  sense  of  the  position  in 
which  the  morphine  has  placed  him.  Doubtless  the  visions 
of  the  English  Opium-Kator,  which  are  not  realized  in  the 
experiences  of  tlioao  who  take  opium  as  a  test  experiment, 
were  actually  present  during  sleep  or  the  half-waking  state. 
It  results  from  this  condition  of  the  brain  during  sleep  that 
the  organ  ia  not  adequately  rested,  henee  the  sense  of 
fatigue  of  mind  which  is  felt  on  awaking,  and  which  is  re- 
moved only  by  the  narcotic.  In  many  subjects,  ultimately, 
sound  sleep  is  never  produced,  and  a  certain  proportion 
pass  into  that  condition  of  obstinate  wakefulness  known  as 
coma  vigil.  The  action  of  morphine  must  then  bo  supple- 
mented by  the  bromides,  chloral,  etc.,  for  this  condition  is 
one  of  imminent  danger  to  the  mind.  In  spite  of  all  the 
means  which  can  bo  used,  some  of  these  pass  into  a  busy, 
active,  aud  trembling  delirium, — delirium  tremens^ — or  into 
acute  mania  or  acute  melancholia,  with  strong  suicidal 
impulses.* 

In  the  more  severe  cases  of  morphine  habit,  attacks  of 
fever  similar  to  ordinary  intermitteuts  take  place  irregu* 
larly.  In  my  experience  these  attacks  are  usually  asso- 
ciated with  an  acute  gastro-intestinul  catarrh,  and  are 
preceded  by  constipation  and  a  much  overloaded  colom 
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Thej'  occur  more  usually  in  the  summer  and  fall,  rarely 
ill  the  winter,  and  they  may  appear  iu  regular  order  for 
several  daya  aa  quotidian  intermittent,  or  atiHume  the  re- 
mittent type,  terminating  iu  two  or  three  days  in  a  profuse 
sweat.  When  the  paroxysms  are  quotidian,  they  are  iden- 
tical with  quotidian  ague, — there  ia  a  chill,  followed  by 
fever  and  sweat  Although  they  may  be  regular,  they  are 
usually  irregular,  and  are  not  amenable  to  quinine,  but  do 
readily  yield  to  an  increased  quantity  of  morphine.  Very 
great  depression  of  the  powers  of  life  may  occur  in  some 
of  these  caaea  when  a  chill  ia  coincident  with  a  severe 
attack  of  cholera  morbua.  I  have  known  instances  in 
which  the  objective  phenomena  of  a  seizure  were  similar 
to  those  of  a  **  pernicious  intermittent." 

Besides  the  immediate  result**  of  Uie  morphine  habit  by 
hypodermatic  use,  the  unfortunate  morphiamaniac  ia  as- 
sailed by  dangers  accidental  and  contingent,  but  neverthe- 
lesa  of  high  importance,  A  sudden  illness,  the  perform- 
ance of  a  surgical  operation,  may  be  seriously  complioated 
if  the  physician  or  surgeon  in  attendance  is  not  aware  of 
the  existence  of  the  habit  and  the  extent  to  which  it  ia 
indulged.  Still  more  serious  are  cases  of  sudden  insen- 
sibility or  impairment  of  the  language  faculty,  for  then 
the  patient  cannot  communicate  the  iact  of  the  habit 

Sufficient  data  do  not  exiat  aa  yet  to  permit  an  exact 
statement  of  the  anatomical  changes  occurring  in  the  mor- 
phiamaniac, except  the  ancemia  or  cachexia.  It  ia  prob- 
able that  no  real  changes  take  place,  and  that  the  morbid 
complexus  is  really  functional  in  character. 

"When,  \\\  the  old  and  confirmed  cases  of  morphine 
habit,  an  attempt  is  made  to  withdraw  the  morphine  sud- 
denly, the  moat  serioua  symptoms  are  produced.  As  soon 
08  the  effect  of  the  last  dose  taken  hoe  passed  off,  they 
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describe  various  uneasy  sensations,— of  creeping  and  erawN 
ing  in  tlie  skin;  tingling  in  the  Imiry  scalp,  in  tlie  luindfi 
and  feet,  and  other  places ;  a  more  or  less  profuse,  oJtea 
very  profuse,  perspiration  breaks  out  over  the  body;  the 
nose  runs  freely  witli  a  watery  mucus,  and  sneezing  comes 
on  in  paroxysms ;  nausea  is  experienced,  and  after  a  time 
vomiting  occurs;  the  bowels  become  relaxed,  and  soon 
an  exhausting  watery  diarrhoea  sets  in;  the  pulse  grows 
quick  and  the  action  of  the  heart  excitable  and  more  feeble 
ais  the  waste  increases  by  vomiting  and  purging ;  the  urine 
may  be  albuminous  or  contain  sugar,  art  affirmed  by  Levin- 
stein, and  the  nervous  system  tiills  into  a  very  unstable 
condition.  The  statement  of  Levinstein  on  this  point,  how- 
ever, has  not  been  confirmed  by  those  mo.^t  competent  to 
judge,  and  the  negative  evidence  is  universally  agtunst 
him  thus  far.  That  some  of  the  narcotics  in  question  in- 
duce the  saccharine  reaction,  especially  cocaine,  is  a  well- 
known  fact.  As  these  symptoms  progress,  the  mind  is  dis- 
turbed by  horrible  depression  during  the  waking  momeuts, 
and  by  strange,  fantastic,  weird  dreams  during  the  brief 
snatches  of  sleep.  Great  depression  of  the  vital  powers 
comes  on  as  the  case  progresses,  and  in  old  subjects  of  mor- 
phine addiction  a  condition  of  collapse  ensues.  Having  had 
a  patient  who  was  compelled  to  go  through  such  an  ex- 
perience, I  shall  not  be  again  induced  to  repeat  it,  if  for  no 
other,  for  strictly  humanitarian  reasons,  since  the  mental 
and  physical  sufferings  are  truly  horrible.  Levinstein  ad- 
vocates this  method  and  succeeds,  but  one  may  accomplish 
results  in  an  asylum  not  attainable  in  ordinary  practice, 
where  the  patient  possesses  entire  liberty  of  action.  But 
Levinstein's  experience  is  not  agreeable  to  any  humanita- 
rian. Although  the  dL-tails  are  brief,  it  is  obvious  that  his 
patients  suffer  severely.     lie  describes  two  degrees  of  col- 


T3E  MORPmSB  HABIT. 

lapse, — the  mild  and  the  severe, — in  winch  the  patients 
pasa  into  the  conditioD  of  the  algid  etage  of  cholera,  and 
may  require,  to  save  them  from  death,  a  liypodermatic 
injection  of  morphine.  The  only  permanent  cure6  are,  in 
the  cxporienct^.  of  the  author,  those  in  whom  the  reduction 
waa  >rradual.  I  do  not  deny  that  by  the  immediate  with- 
drawal a  cure  may  be  effected  in  a  few  days  or  weeks,  but 
Buch  cures  are  not  f>ermanent  The  time  during  which 
they  are  under  treatment  does  not  suffice  to  relieve  the 
system  of  the  terrible  nnrest,  the  wakefuhiesa,  and  the 
longing,  which  peraist  for  months  after  the  withdrawal 
of  mor]>hiiie.  On  the  other  hand,  by  the  slow,  almost 
insensible,  diminution  of  the  daily  amount,  the  nervous 
sy.stem  has  the  opportunity  to  adapt  itself  to  the  change, 
and  hence  the  unrest  and  the  longing  die  out. 

There  are,  really,  two  cliutsea  of  morphine  consumers : 

1.  Those  who  take  the  drug  as  a  means  of  intoxication. 

2.  Those  who  liave  had  morphine  prescribed  as  a 
remedy,  and  are  forced  to  continue  ita  use  after  the  sub- 
Bidcnce  of  the  disease  or  because  of  tlie  persistence  of  the 
affection  for  which  originally  given. 

In  accordance  with  tiie  usual  practice,  I  have  stated  the 
evils  of  opium-taking  in  the  strongest  colors,  that  what 
influence  soever  I  possefls  may  be  thrown  agiunst  the  for- 
mation of  the  bubit  It  must  be  admitted,  however,  that 
there  is  another  side  to  tlic  question ;  that  examplee 
exist  in  considerable  numbers  of  men  and  women  who 
have  only  been  bottufited  by  the  liabitual  use  of  morjihine 
or  opium;  who  have  during  many  years  carried  on  busi- 
ness, and  havo  carefully  performed  all  of  the  duties  of 
life  incumbent  on  them,  and  have  been  rather  more  free 
than  their  nuighbora  from  the  maladies  and  disabilitiea 
usual  to  advancing  years.    Dr.  Price,  of  Burliugtou,  Kew 
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Jersey,  who  is  known  as  the  unrelenting  foe  of  alcohol 
and  opium,  has  within  tlie  past  year  nurratfd  several  cased 
in  which  the  facta  were  as  just  stated.  Professor  K.  0. 
Wood  has  mentioned  the  iufliicnee  of  opium  on  his  late 
Tincle  durinf^  the  last  years  of  his  life.  He  does  not  hesi- 
tate to  declare  that  the  daily  use  of  a  few  grains  of  crude 
opium  increased  the  length  of  his  uncle's  life  and  pro- 
cured immunity  from  many  distresses  he  would  otherwise 
have  suffered  from.  He  gives  the  opinion  that  no  proof 
exists  showing  that  opium  causes  structural  alterations  in 
the  human  body. 

De  Quincey  died  at  74.  His  health  in  early  life  was 
very  precarious,  but  he  a<!hieved  an  immense  amount  of 
literary  work,  which  seems  to  be  increasing  in  reputation, 
and  is  now  more  read  tliun  during  hi-*  lifL-time.  He  is  the 
author  of  "  Confessions  of  an  English  Opiuni-Eatcr," — 
a  book  which,  although  full  of  extnw)rdinary  writing,  do- 
scribes  a  state  of  things  as  little  like  the  reality  of  ordi- 
nary experience  under  opium  as  cnn  be  conceived.  It 
cannot  be  doubted,  I  think,  that  De  -Quincey  had  done  no 
better  had  opium  never  crossed  his  path  at  all. 

The  ease  of  Coleridge  has,  as  I  conceive,  been  misin- 
terpreted. He  sutfcred  from  acute  and  subacute  rheuma- 
tism, and  at  19  had  a  most  severe  seizure,  and  his 
physician  prescribed,  among  other  remedies,  opium.  It 
gave  him  most  grateful  relief,  and  he  became  what  we 
now  call  an  hahitni  ;  but  "  as  he  suffered  much,  much  may 
be  forgiven  him."  He  hud  for  many  years,  at  least, 
severe  pain  which  onl}'  opium  would  quiet. 

The  use  of  the  anodyne  began  when  be  was  18  or  19. 
The  "Ancient  Mariner'*  was  written  while  on  a  journey 
to  the  Lakes,  or  certainly  was  begun.  My  space  will  not 
lit  me  to  go  into  the  details  of  the  history  now  told 
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of  the  poem.  It  must  be  clear,  however,  that  Coleridge 
wrote  the  greatest  of  his  works  after  beginning  the  use 
of  opitiiii ! 

Wilkie  Collins,  the  English  novelist,  used  laudanum  aa 
an  aid  to  literary  composition  during  hia  active  lite,  and 
had  reached  the  dose  of  one  pint  at  the  time  of  hia 
death. 

The  New  York  courts  have  lately  made  the  ruling  that 
the  uae  of  opium  is  of  itaelf  not  a  bar  to  testamentary 
capacity. 

I  might  thus  multiply  examples,  showing  that  in  many 
persons  the  use  of  opium  does  not  impair  the  powers,  but 
rather  eustains  and  increases  them.  I  do  not  wish  to  be 
understood  as  expre^ing  more  than  that  in  various  in- 
fttancca — in  a  limited  number — opium  aots  thus  favorably, 
/In  the  great  majority,  however,  it  must  be  said  that  only 
I  disaster  attends  on  him  who  becomes  an  habitual  opium- 
\  eater, 

I  feel  bound  in  justice  to  my  work  to  state,  ns  I  have 
done,  the  reverse  side  of  opium-eating;  but  at  the  same 
time  no  physician  guards  more  jealouitly  than  I  do  the 
interests  of  his  patients  by  refraining  from  the  use  of 
narcotics  when  it  can  properly  bo  done. 

Tkbatment  op  tub  Morphike  Habit. — The  methods  of 
treating  morphine  addiction  are  three  in  number,  and  ctan 
be  thus  classed : 

The  slow  or  gradual  method. 

The  quick  method. 

The  immediate  method. 

The  tiret  of  these  consists  in  such  slow  diminution  of 
the  dose  habitually  taken  that  the  patient  is  hardly  con- 
scious of  the  change,  and  a  long  period  of  time  may  be 
consumed  in  the  process. 
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'By  the  qnick  method  the  moqjhine  is  witbdrawD  in  a  few 
days,  atid  by  ^ome  occasional  dosea  the  coDditiou  of  col- 
lapse which  constantly  threatens  is  warded  oQ\  From  one 
to  four  woekfi  ure  occupied  with  the  treatment,  including 
the  withdrawal,  and  very  often  the  patient,  having  arrived 
at  a  state  of  tolerance  of  his  sensations  due  to  the  absence 
of  tlie  accustomed  narcotic  impression,  is  in  such  a  condi- 
tion that  he  can  muiiitain  his  ground  and  overcome  those 
abnormal  fecUngi^  which  follow  in  the  wake  of  stopping 
the  morphine.  My  own  voice  is  decidedly  in  favor  of  the 
slow  method, — the  withdrawal  of  morphine  by  insunsible 
gradations, — so  tliat  when  the  tinal  dose  is  disposed  of,  the 
peculiar  sensations  that  ari^c  are  feeble  and  borne  without 
special  difficulty.  Although  a  long  period  may  be  required 
U)  accomplish  this,  the  time  is  well  expended  if  success  is 
assured,  The  point  of  chief  difficulty  is  the  getting  rid 
of  those  abnormal  sensations  which  come  on  aa  the  mor- 
phine iulluencea  doeline.  Various  agents  have  been  pro- 
posed to  act  as  substitutes  for  the  opium  or  morphiae,  but 
it  needs  little  investigation  to  show  that  any  complete  suh- 
stitute  must  have  the  same  influence  on  tlio  system,  and 
must  therefore  be  just  as  difficult  to  recover  from.  To  sub- 
stitute one  form  of  intoxication  for  another  may  be  a  loss 
instead  of  a  giiin.  Of  all  other  so-called  substitutes  than 
the  two  to  be  spoken  of  below,  there  is  nothing  fiivorable  to 
be  said.  The  two  that  may  be  considered  to  have  genuine 
powers  and  yet  have  little  real  affinity  for  each  other  are 
antipyrin  and  cocaine.  These  two  ditVer  not  less  between 
themselves  than  they  dittcr  from  morphine  in  the  mode 
and  cliaracter  of  their  action.  They  agree  in  the  power 
to  remove  pain,  but  not  in  the  mode  by  which  it  is 
accomplished,  except  that  each  one  has  an  influence 
upon  the   production  of  pain   at  the  central  apparatus, 
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in  the  brain,  in  the  spinal  cord,  or  in  the  peripheral 
nerves. 

To  conduct  the  treatment  known  as  the  '*  immediate 
method,"  it  is  necessary  to  be  provided  with  the  mcana 
of  relief  for  the  condition  akin  to  the  algid  stage  of  chol- 
era or  that  which  cornea  on  a  few  hours  after  the  morphine 
ifl  withdrawn.  Antipyrin  and  cocaine  arc  most  effective 
for  this  purpose,  and  are  to  be  used  /iro  re  nata.  The  in- 
jection of  ether  may  be  necessary  when  tlic  vitiU  powers 
are  depressed  to  the  danger-line.  Even  then,  in  two  to 
four  days  after  the  morphine  has  been  tJloppcdj  snch  a  con- 
dition of  depression,  threatening  lethal  efJeote,  may  occur 
notwithstanding  the  use  of  antipyrin  and  cocaine,  that 
some  morphine  may  be  necessary  to  restore  the  vital  func- 
tions. No  case  of  long-standing  morphine  addiction  can 
be  treated  by  the  immediate  method  in  its  purity;  some 
morphine  must  be  given  to  save  life. 

As  I  have  stated,  my  experience  and  direct  observations 
will  not  admit  of  any  other  conclusion  than  that  the  slow 
method  is  the  best  of  the  three  kinds  of  attempts  to  care. 
If  the  immediate  method  is  pursued  with  resolution,  the 
results  are  brilliant,  but  by  no  means  pvermaneot.  In  the 
quick  method — two  to  four  weeks — the  result  will  be  ex- 
cellent, but  relapses  are  bo  numerous  that  the  good  accom- 
plished at  last  is  trivial. 

On  the  contrary,  the  method  of  slow  reduction  of  the 
amount  taken  is  the  trae  method,  and  has  a  large  propor- 
tion of  cures  to  its  credit 

Why  do  relapses  occur  by  the  immediate  or  quick 
methods?  Because  the  system  of  the  patient  has  not  had 
time  to  accommodate  itself  to  the  changed  state  of  things. 
The  abnormal  sensations  have  not  had  time  to  disappear. 
If  a  habit  has  been  in  existence  for  many  years,  how  long 
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does  it  take,  caUeris  parihuSj  for  the  abDormal  oonditiohs  to 
be  displaced  entirely  by  the  normal  feolings  and  associa- 
tions ?  It  the  individual  continues  to  feel  the  need  of  an 
impression  now  wanting,  if  tlie  terrible  unrest  induced  bj 
the  absence  of  morphine  is  still  present,  how  can  the  un- 
fortunate individual  prevent  his  mind  flying  to  the  mode 
of  relief  which  but  recently  he  baa  enjoyed  ? 

The  amount  of  difficulty  in  tlie  treatment  of  any  case 
will  depend  on  sex,  constitutional  peculiarities,  the  length 
of  time  the  habit  Jia*  continued,  and  the  j}er  diem  quantity 
which  has  been  administered.  When  the  physician  or  an 
attendant  has  udministercd  tlie  injections  and  the  patient 
has  not  acquired  the  method,  the  task  is  comparatively 
easy.  The  following  rules  will  be  found  useful,  indeed^ 
eMential : 

Ifever  stop  the  injections  suddenly. 

Diminish  the  dose  very  gnulually,  without  the  kuowl- 
edge  of  the  patient,  if  possible. 

When  the  amount  of  morphine  consumed  is  large  (say 
A  grains  a  day)  it  i«  t>etter  to  add  cocaine  in  such  propor- 
tion that  a  physiological  balance  may  be  secured ;  in  other 
words,  that  the  effects  of  both  may  be  equal  to  the  other, 
neither  one  preponderating.  Wlien  this  is  effected  the 
reduction  in  dose  should  include  both,  and  the  cocaine  be 
reduced  in  quantity /wn/wMJw  with  the  morphine.  A  dis- 
tinct antagonism  exista  between  morphine  and  cocaine, 
although  it  does  not  extend  entirely  thi*ough  the  whole 
range  of  their  actions,  and  hence,  as  the  experiment  has 
not  been  tried,  it  remains  doubtful  whether  it  is  suffident 
to  overcome  the  toxic  action  in  either. 

Although  the  first  confident  expectation,  that  in  cocaine 
ia  A  remedy  for  the  opium  habit,  has  not  been  realized,  it 
nevertheless  plays  an  important  part  in  the  management 
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of  these  coecs,  and  it  is  modt  helpful  iu  bnnging  about  a 
better  state. 

But  the  difficolty  of  brealdDg  up  the  morphine  habit  is 
vastly  greater  iu  the  cose  of  contirmod  subjocts  who  have 
used  the  syringe  themselves  for  years.  What  method 
must  be  pursued  in  these  cases  ?  I  um  firmly  of  the 
opinion  that  the  morphine  should  be  very  gradually  dimiu- 
ishcdf — so  gradually  as  to  make  but  little  demand  on  the 
moral  strength  and  the  self-control.  If  the  patient  is 
required  to  suffer  the  horrible  sensatioua  produced  by  the 
want  of  morphine,  the  treatment  i^^nll  fail,  for  he  will 
prefer  indulgence  tliough  it  load  to  death.  The  patient's 
co-operation  must  be  secured,  and  he  roust  decide  for  liim- 
self  that  the  attempt  shall  be  made.  Strangely  enough, 
the  morphiamaniac's  impatience  must  be  held  in  check. 
"When  under  the  influence  of  the  morphine  they  have 
great  confidence  in  their  self-control,  and  they  demand 
that  a  large  reduction  shall  at  once  be  made.  It  is  never 
safe  to  yield  to  these  importunities,  for  when  the  flood  of 
desire  comes  rolling  in  they  arc  powerless  to  reaiBt,  and 
when  cheating  begins  tlie  attempt  is  a  failure.  It  sliould 
be  a  fundamental  rule  with  every  practitioner  to  reduce 
the  morphine  by  slow  stagos. 

The  patient  must  give  up  the  custody  and  use  of  the 
syringe  to  some  one  else,  and  must  have  the  quantity 
necessary  to  make  hira  comfortable  at  certain  regular  in 
ter^*als,  and  without  failure.  If  the  daily  quantity  used  is 
not  large,— say  4  grains, — the  syringe  should  be  given 
up  at  once,  atid  the  murjthine  be  administered  by  the 
Rt<jmach  in  proportional  quantity, — i.f.,  about  three  timefe 
as  much. 

Thus,  if  4  grains  was  the  daily  allowance  aubcutaneonsly, 
at  least  12  grains  will  be  needed  by  the  stomach.     The 
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rule  may  be  Ibrmulated  as  follows :  Give  by  the  stomach  a 
sufficient  quantity  to  mahe  and  keep  the 'patient  comfortable.  It 
ia  a  most  important  advantage  gained  to  exchange  the 
subcutaneous  mode  of  administration  for  the  stomachal ; 
for,  although  the  effect  is  slower  iii  the  latter,  it  is  better 
maintained,  and  the  patient  experiences  less  sudden  and 
severe  changes  in  his  feelings.  What  is  even  more  im- 
portant, the  chain  of  morbid  associations  connected  with 
the  hypodermatic  syringe  ia  broken  up,  and  the  patient 
feela  hopeful,  and  anticipates  release  from  his  bondage 
because  already  freed  from  the  necessity  of  puncturing 
his  skin. 

"Wlieu  the  per  diem  allowance  of  morphiue  h^-poder- 
matically  is  from  one  scruple  to  a  drachm,  considerable 
reduction  must  take  place  before  the  syringe  can  be 
abandoned,  but  it  should  be  dropped  at  the  earliest 
moment. 

The  rate  of  reduction  aliould  not  be  more  rapid  than 
^  of  a  grain  hypodermuticaily,  and  ^  of  a  grain  by  the 
stomach,  each  three  to  eight  days;  but  an  arbitrary  rule 
of  that  kind  cannot  he  maintained  in  all  instances;  it  must 
be  varied  somewhat  according  to  the  habits  and  idiosyn- 
crasies especially.  The  necessary  time  must  be  given  to 
it,  though  a  year  or  more  may  be  required-  Haste  on  the 
part  of  the  jihysician  and  impatience  on  the  part  of  the 
subject  will  defeat  the  purpose  in  view. 

Are  there  any  aids  to  treatment?  Is  there  not  some 
drug  which  may  destroy  the  appetite  for  the  narcotic? 
These  quostions  are  constantly  asked,  and  they  may  be 
answered  in  the  affirmative,  but  not  in  accordance  with 
popular  notions.  The  success  of  the  plan  proposed  may 
he  facilitated  by  several  expedients.  It  is  of  the  first  im- 
portance to  correct  the  abnormal  condition  of  the  diges- 
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tive  functione.  One  or  two  compounU  eiitliartic  pilla  at 
night  will  change  tlie  character  of  the  evacuatioiiB,  and 
induce  a  more  healthy  state  of  the  intestines.  As  a  stom- 
achic and  nerve  tonic,  a  solution  of  strychnine  in  a  mineral 
acid  is  highly  useful : 

B  Str^cbnioe,  ^r.  i ; 

Aoid.  murUtic.  dil.,  ^tj.     H. 
Slg^— Ten  miainii  Id  %  t^blMpoonfUl  of  water  three  times  %  d«y,  before 


If  the  stomach  is  irritahle  and  the  hepatic  function 
torpid,  the  following  prescription  is  serviceable : 

B  Acid,  carbolic, 

Tinct.  iodi,  Ujn.    M. 
'    Stg. — One  or  two  drope  in  wat«r  three  times  ft  dfty,  before  roenU. 

If  there  is  merely  an  atonic  condition  of  the  digestive 
functions,  the  tincture  of  dux  vomica,  in  doses  of  10  to 
15  drops  tliree  times  a  day,  may  be  very  useful.  Under 
the  same  circurastancoa,  quinine  is  indicated,  especially  in 
solution  with  a  mineral  acid;  or  the  quinine  may  be  given 
in  combination  with  iron,  a«  in  the  elixir  of  phosphate  of 
iron,  quinine,  and  strychnine ;  or  thu  tinctures  of  cinchona, 
with  the  other  bitters,  may  l>e  prescribed  in  combination. 
The  fluid  extract  of  cuca  or  coca  (Erythrori/lon  0>ea)  haa 
been  used  with  distinct  advantage  in  many  cases  as  a  tonic 
and  restorative.  According  to  some  experienced  observers, 
it  has  an  effect  on  the  nervous  system  which  entitles  it 
to  V>e  regarded  as  supplying  ihe  place  of  a  need  or  a 
craving. 

An  important  point  in  the  management  of  these  cases 
ia  the  alimentation.  If  the  morphi:imaniac  can  take  food 
and  digest  it,  the  difficulty  in  the  treatment  is  reduced 
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one-half.  It  is,  in  tact,  a  useless  effort  to  give  tonipfl  if 
the  food-fiuppl>'  is  wanting,  or  inappropriate,  or  undigested. 
Milk,  egg-nog,  animal  broths,  should  be  given  freely,  and 
nfi  goon  as  j^ossiblu  steak,  chops,  and  other  substantial  food. 
Their  digestion  may  be  aided  by  the  einiultanoous  admin- 
istration of  pepsin,  pancreatine,  and  mineral  acids.  If  tlie 
stomach  refuses  ever^-thing  else,  it  will  probably  take  milk, 
or  milk  and  lime-water.  If  but  little  food  enters  the  stom- 
ach, it  may  be  supplemented  by  rectal  alimentation, — nota- 
bly by  injections  of  *lcfibrinated  blood,  on  the  plan  of 
Dr.  Smith,  of  New  York.  If  food  can  be  taken  in  a  small 
quantity  only,  it  should  be  taken  frequently, — every  three 
hourd.  The  supreme  i)oint  is  to  renovate  the  blix>d,  so 
that  all  the  organs  shall  functioniite  properly.  With  an 
improved  state  of  the  cerebral  imtntion  there  will  come  a 
more  manly  feeling,  a  firmer  will,  and  a  higher  moral 
sense. 

The  use  of  alcohol  is  a  highly-important  question, 
"Wlicn  the  nervous  system  is  losing  the  loved  morphine 
impression,  it  will  take  kindly  to  alcohol.  There  is  a  lose 
rather  than  a  gain  in  the  substitution  of  alcohol  for  mor- 
phine, and,  unfortunately,  this  is  an  exchange  which  has 
not  infrequently  been  made.  Levinstein  refers  to  cases, 
and  I  have  known  the  exchange  to  be  made  in  both  ways. 
Although  alcohol  in  any  of  its  forms  must  be  used  with 
caution,  it  is  undeniabl}'  serviceable.  A  whiskey  toddy  at 
bed-hour  may  induce  quiet  and  refreshing  sleep ;  wine  at 
dinner  in  moderation  will  promote  digestion.  But  I  espe- 
cially warn  the  practitioner  against  a  procedure  which  the 
patient  will  be  inclined  to  adopt, — that  is,  to  take  sufficient 
alcohol  to  cause  a  distinct  impression  on  the  nervous  sys- 
tem, in  place  of  the  morphine  impression.  This  must 
result  disastrously,  for  when  the  alcohol  inHuence  expires 
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there  will  occur  such  a  conditiou  of  depression  that  more 
alcohol  or  morphiue  will  bo  neceaeary. 

To  procure  quiet  uinl  refreshing  sleep  is  essential  in  tiiese 
cases.  When  the  morphine  is  very  gradually  diminished, 
the  function  of  »lecp  may  not  bo  disturhed,  und  if  proper 
care  is  used,  will  not  be.  When,  however,  the  morphine 
irt  decreased  rapidly,  or  in  suddenly  stopped,  the  most  ago- 
nizing feeling  uf  unrest  itj  felt  all  over  the  body,  but  espe- 
cially in  tlie  niember^i  conjoined  with  the  most  absolute 
wakefulness.  Under  these  circumstances  chloralamide  may 
be  extremely  useful,  in  dispensable,  indeed,  for  by  procuring 
sound  and  refreshing  sleep,  life  even  may  be  saved.  During 
the  course  of  treatment  chloral  or  chloralamide  will  bo 
necessary  now  and  then,  but  the  utmoc^t  circumspection  is 
required  to  prevent  the  substitution  of  n  chloral  for  a  mor- 
phine habit  The  patient  is  always  clamorous  for  some 
agent  as  a  substitute. 

Occupation  is  an  important  adjunct  to  the  treatment,  for 
every  disagreeable  sensation  increases  with  the  attention 
given  to  it.  The  occupation  should  ^vo  employment  to 
both  mind  and  body,  and  should  be  cngros»iiig  but  uot 
harassing.  Depressing  news,  the  ordinary  annoyances  of 
life,  and  especially  anxiety  of  every  kind  and  degree, 
should  be  removed  from  those  patients,  that  tliere  may  be 
no  excuse  for  the  smallest  departure  from  the  prescribed 
course.  Travel  may  be  sernceable,  but  there  are  so  many 
contin<ceucie«  as  to  involve  risk  of  ftulure  in  the  treatment. 
Furthermore,  there  are  the  fewest  number  in  a  pecuniary 
condition  t^.^  justify  the  attendance  and  the  largely-increased 
expenditure.  But  change  of  scene,  in  so  far  that  the  in- 
dividual is  removed  from  the  associations  connected  with 
Ids  habit,  is  always  desirable. 
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CODEINUM;   CODEINE. 


Oodein£B  Sulphzis.     |  Sulphate  of  Codeine.] 
OodelncB  Hydrochloras.     [Hydrochlorate  of  Codeine.] 

As  the  strength  of  this  ulkaloid  \&  barely  one-lialf  that  of 
morphiue,  the  dose  for  hypodermatic  injection  is  from  J  to 
i — even  to  1  grain.  As,  however,  commercial  codeine  ia 
apt  to  contain  morphine,  large  doses  ought  not  to  be  given 
until  the  strength  of  the  specimen  used  is  ascertained. 
Extemporaneous  Bolutions  should  be  prepared  from  pow- 
ders of  the  strength  required. 

Phtsioloqical  Effects. — The  actions  of  codeine  are 
similar  to  those  of  morphine.  It  is  less  nauseant  and 
'taore  hypnotic.  It  probably,  also,  has  less  effect  in  re- 
straining the  intestinal  movements,  and  in  lessening  the 
irritability  of  the  bladder.  The  various  secretions  and 
excretions  are  less  affected  by  codeine  than  by  moqihine. 
Codeine  has  also  lees  pain-relieving  power.  While  thus, 
in  the  whole  range  of  the  action,  codeine  ia  less  poweriul 
than  morphiue,  it  has  more  distinctly  a  hypnodc  action  and 
less  nauseating  and  constipating  effects.  When  the  usual 
medicinal  dose — J  to  J  of  a  grain — is  administered  subcu- 
tancously,  the  same  local  effects  arc  produced  by  codeine 
as  by  morphine.  The  systemic  action  is  as  prompt,  hut  is 
less  decided ;  the  stage  of  stimulation  is  less  pronounced 
and  shorter  in  duration,  and  the  action  of  the  heart  and  the 
arterial  tension  are  less  elevated  than  is  the  case  with  mor- 
phine. From  these  actions  it  may  be  interred  that  codeine 
is  possessed  of  valuable  qualities  which  might  be  utilized 
in  preference  to  morphine  in  various  morbid  states. 

Therapy.— Codeine  may  he  used  in  the  various  maladies 
in  which  morphine  U  now  administered  hypoderraatically. 
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Emt  it  preseuta  no  advantages,  except  in  tliose  eases  in  which 
a  special  hypnotic  actiou  is  desired, — in  mania^  kj/pochoH- 
dria,  and  delirium  tremens,  with  the  limitations  already  en- 
joined in  the  case  of  morphine.  In  diabetes  it  has  been 
employed  with  distinct  advantage.  Whether  erude  opium, 
morphine,  or  codeine  is  best  in  the  treatment  of  diabetes 
has  been  much  discussed.  Sometimes  one  is  used,  some- 
times another;  but  it  is  now  concedod  by  those  best  ac- 
quainted with  the  subject  that  morphine  is  more  reliable' 
and  effective.  Dr.  Pavy  has  declared  himself  as  holding 
the  opinion  that  morphine  is  the  first  of  remedies,  and 
Dr.  Bruce  niiiintaiim  that  so  long  as  the  patient  takes  mor- 
phine he  is  ftafe.  In  the  neuroses  of  the  respiratory  organs  it 
is  probable  that  codeine  would  prove  more  advantageous 
than  morphine. 

Codeine  is  one  of  the  remedies  much  in  voguo  now  5u 
the  treatment  of  chrouic  morphinism.  It  acts  as  a  substitute 
for  the  more  powerful  medicament,  the  narcotic  influence 
of  the  codeine  taldng  the  place  of  tlie  moq>hine  influence. 
As  codeine  posHcsses  only  about  one-half  of  the  power 
exerted  by  morphine,  it  is  clear  that  if  codeine  fill  the 
place  of  morphine  in  equal  measure,  the  patient  has 
gained  one-hulf  against  tlie  influence  that  has  been  habitu- 
ally exercised  over  him. 

In  the  plan  of  immediate  withdrawal  of  morphine,  co- 
deine can  be  employed  to  prevent  or  to  remove  that  low 
state  of  the  mind  that  comes  on,  and  that  depression  of 
the  vital  forces  which  leads  on  to  collapse. 

According  to  the  pUin  of  quick  withdrawal,  in  which 
morphine  is  given  a  few  times  to  obviate  the  tendency  to 
death,  codeine  can  be  BubBtitut<.'d  for  the  morphine  when 
the  narcotic  is  demanded  by  the  system.  Also,  in  the 
gradual  withdrawal  codeine  can  be  given  for  the  mor- 
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phiue  entirely,  when  the  patient  is  able  to  bear  the  sub- 
Btitution.  It  \a  evident  that  codeine  can  be  made  to  take 
a  useful  place  in  an  unpromising  conditioa. 

Under  many  circumstances  codeine,  hypodermatically, 
can  be  utilized  for  morphine  to  prevent  the  formation  of 
a  habit  and  to  give  the  same  relief  for  the  same  condition 
more  aafely. 


ATEOPINtTM:  ATROPINE. 

Aotive  Principle  of  Atropa  Belladonna. 
AtropinsQ  Sulphas.     [SulphaU  of  Atropine.] 
AtropinsB  Hydrochloraa.     [Bi/drochloraie  o/Atropine.1 

The  Bulphate'  is  the  salt  chiefly  employed  for  hypoder- 
matic use.  This  supplies  all  the  conditions :  it  is  readily 
soluble  in  water ;  the  solution  is  free  from  irritating  quali- 
ties.   The  formula  which  I  employ  is  the  following : 

B   AtTopinw  »ulphRt,,  pr.  i ; 
Aqiiop  desti]litta>,  Ji.     M. 

Five  minims  of  this  solution  represent  ^  of  a  grain. 
A  much  stronger  solution  may  be  used,  as  the  following : 

B  Alropinie  eulphat.,  gr.  i ; 
Aquto  destillfiUe,  31.     M. 

A  minim  of  this  represents  -^  of  a  grain.  Or  the 
following  may  be  preferred  : 

B  Atropine  lulphnt.,  p-.  i ; 
Aqus  deatillaUD,  jit.    M. 

A  minim  of  this  contains  -^  of  a  grain.  I  prefer  the 
iirst  solution  for  these  reasons: 

It  is  Bometimes  desirable  to  inject  very  minute  quanti- 
ties in  BUHceptible  suhjectit,  and  this  cannot  be  done  when 
the  solution  is  very  concentrated. 
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The  doso  miiv  be  more  easily  vuried  in  a  wcuk  Bolution* 

I  have  elsowlierti  stated  the  general  objections  to  etrong 
Bolutiotis,  which  apply  to  atropine. 

A  pmicillittm  develops  very  rapidly  in  an  atropine  boIu- 
tion^  and  at  the  exfiea<ie  of  the  alkaloid;  tlie  more  con- 
centrated the  Holulion  the  greater  the  lo98. 

Od  account  of  the  rapid  growth  of  the  jienicilUumy  the 
solution  of  atropine  sliould  not  be  kept  too  long,  but 
should  be  prepared  in  small  quantity  frequently  during 
warm  weather.  Filtration  will,  of  course,  free  the  solu- 
tion from  visible  imparitic>t,  but  conaidcrable  loss  of 
strength  will  occur  each  time. 

Extraordinary  discrepancicn  are  to  be  found  in  the  state- 
ments of  the  various  authorities  as  to  the  quantity  of  atro- 
pine whicii  may  be  used  Bubcutaneously.  Dr.  Anstie* 
notea  with  surprise  the  large  quantity  advised  by  Troufi- 
seau, — jij  to  i  of  a  grain, — a  quantity  sufficient  to  produce 
most  serious  toxic  symptoms.  Dr.  Ruppanerf  gives  the 
dose  at  ^  to  -giQ-  of  a  grain,  Lorentt  at  ^i^  of  &  grain,  and 
Courty  employed  as  much  as  (  of  a  grain  at  a  single  oper- 
ation. Five  minima  of  the  solution  which  I  recommend 
to  the  reader,  or  ^  of  a  grain,  is  a  sufficient  amount  ivith 
which  to  he^n  the  injection  in  any  cose  except  when  used 
as  an  antagonist  Very  great  diffierences  in  the  suscepti- 
bility to  the  atropine  influence  are  found  to  exi^t  Chil- 
dren bear  a  much  larger  proportional  amount  than  adults. 
Women  are  much  more  susceptible  than  men.  Persons 
having  a  light  complexion  are  much  more  easily  influenced 
by  it  than  those  having  a  dark  complexion.  A  delicate 
female,  having  light-blue  eyes  and  flaxen  hair,  poBseaaeay 


•  The  Practitioner,  op.  ciL 

t  Hypodermic  I^jecUoiui,  np.  cit. 

t  I>ia  hypodomutttcbra  Injoctiotten,  luc.  cit 
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according  to  my  observation,  the  maximum  susceptibility. 
For  such  subjects  1  minim  of  my  solution,  or  j^  of  a 
groin,  is  a  sufficient  dose  to  commence  with,  and  even  this 
amount  will  occasion  decided  symptoms  iti  many  subjects. 
To  produce  a  curative  eftect  in  many  severe  cases  of  neu- 
ralgia,— e.g.s  sciatica, — ^much  larger  doses  than  I  have  rec- 
ommended may  be  necessary.  It  will  rarely  be  required, 
however,  to  inject  more  than  ^^  of  a  grain  at  one  time. 

Physiological  Effects. — The  local  symptoms  at  the 
point  of  puncture  are  the  ftame  aa  tliose  I  have  described 
for  morphine. 

A  peculiar  dryness  and  pallor  of  the  lower  lip  is  the 
first  systemic  effect  to  be  observed.  The  dryness  quickly 
invades  the  mucous  membrane  of  the  mouth,  fauces,  and 
larynx,  rendering  deglutition  somewhat  difficult,  and  the 
voice  husky.  At  the  same  time  the  pupil  begins  to  dilate, 
reaching  its  majcimum  dilatation  in  about  thirtj'  minutes. 
With  the  dilatation  of  the  pupil  there  occur  also  deranged 
accommodation — the  vision  being  presbyopic — and  dim- 
ness of  vision,  the  outlines  of  objects  being  blurred  and 
indistinct.  Flushing  of  the  fece,  more  or  less  deep  accord- 
ing to  the  temperament  of  the  patient,  fulness  of  the  head 
with  supio-orbitiil  pain  and  sonsu  of  distention,  and  giddi- 
ness, are  now  experienced.  With  the  development  of  these 
effects  we  observe  increased  action  of  the  heart  and  rise 
in  the  bodily  temperature.  The  pulse  rises  in  a  few  min- 
utes to  nearly  twice  the  normal  number  of  beats,  and  the 
thermometer  exhibits  elevation  of  temperature;  but  the 
correspondence  between  jmlse-rate  and  t^juiperature  char- 
acteristic of  fever  does  not  exist  In  the  <liagram,  Fig.  12, 
the  influence  of  atropine  on  the  pulse  and  respiration  move- 
ments, and  upon  the  temperature,  is  exhibited.  I  subjoin 
also  a  sphygmographic  tracing  showing  the  influence  of 
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atropine  on  the  arterial  tenaion.  This  must  be  compared 
with  the  first  tracing  on  page  212,  which  is  the  normal 
tracing  of  Dr.  Drake,  upon  whom  the  obeervatioa  waa 
made. 

Fia.  la. 


At  this  period  the  eul>jcctive  sensations  of  the  patient, 
as  well  as  the  objective  phenomena,  are  those  of  fever; 
the  skin  is  hot  and  burning,  and  dry;  the  pulse  full  and 
bounding;  the  face  flushed;  the  eyes  injected;  the  head 
aches;  the  ears  ring;  the  mouth  is  dry  and  hot;  the  vol- 
untary movements  arc  disordered  in  consequence  of  tlte , 
vertigo  and  of  the  impairment  of  the  muscular  sensibility ; 
objects  appear  confused,  and  distiinccs  cannot  be  correctly 
appreciated;  hallucinations  and  illusions  occur;  when 
sleep  takes  place  it  is  disturbed  by  vivid  dreams,  some- 
times frightful,  sometimes  pleasing,  the  patient  awaking 
and  holding  conversation  with  imaginary  persons.  Some- 
times a  somnambulistic  state  is  produced,  in  which  the 
patient  walks  about  as  if  engaged  in  his  usual  avocations, 
talks  with  the  objects  of  his  visions,  and  quarrels  and 
struggles  with  those  who  would  oppose  and  restrain  him. 

Sometimes  the  face  and  forehead  arc  of  a  vivid  red  hue, 
resembling  in  color  the  eruption  of  scarlatina;  the  feucea 
are  also  red  and  injected,  and,  to  complete  the  resemblance 
to  this  eruptive  fever,  a  whitish  fur  covers  the  tongue, 
through  which  the  red  and  enlarged  papillffi  project- 

The  dryness  of  the  mouth,  after  some  hours,  is  replaced 
by  a  moist  condition,  in  which  a  viscid,  sticky,  and  some- 
what odorous  secretion  makes  its  appearance.      Corre- 
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spnnrling  to  this  change  in  the  miicous  membrane  of  the 
mouth  gome  increase  in  the  peristaltic  movements  of  the 
intestines  is  to  be  observed,  the  evacuations  being  some- 
what loose. 

Frequent  desire  to  evacuate  the  bladder  is  now  experi* 
onced,  with  diminished  power,  the  emission  of  urine  taking 
place  rIowIv  and  with  <Ufiieulty,  and  sometimes,  indeed, 
onlj  after  repeated  efforts  does  the  flow  occur. 

The  metitul  effects,  generally  such  as  I  have  described, 
are  sometimes  of  a  character  to  awaken  grave  anxiety. 
Qreat  depression  of  mind,  a  melancholic  state,  with  a  sui- 
cidal tendency,  at  night  horrible  dreams  and  visions,  lead- 
ing to  acts  of  violence,  have  been  noted  by  me  in  some 
exocptional  cases.  I  mention  this  that  the  practitioner 
may  avoi<l  repeating  the  atropine  injection,  if  such  results 
follow  its  use  in  any  patient. 

Such,  in  gent^ral,  are  the  effects  produced  by  the  hypo- 
dermatic injection  of  a  full  medicinal  dose.  Tlicse  effects 
continue  al>out  twenty  hours;  the  dilatation  of  the  pupil, 
the  disorders  of  vnsion,  and  the  slowness  and  ditfieulty  of 
micturition  being  the  last  symptoms  to  disappear  and  may 
continue  three  or  four  days. 

Atropine  cannot  be  considered  very  actively  toxic.  The 
symptoms  which  it  produces  afford  ample  warning  of 
danger  before  the  life  of  the  individual  is  really  placed 
in  jeopardy.  The  sensations  which  accompany  tlie  full 
manifestation  of  its  physiological  effects  are  so  unpleasant 
that  the  patient  early  seeks  relief,  and  the  symptoms  are 
so  characteristic  tliut  a  mistaken  diagnosis  is  hardly  pos- 
sible. 

When  a  fatal  dose  is  received,  all  the  effects  which  I 
have  described  exist  in  an  exaggerated  degree.  The  pulse 
finally  becomes  small  and  thready,  the  action  of  the  heart 
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weuk,  and  coldnLtia  of  the  surface  aacceeds  to  the  unuataral 
warmtii.  This  chans^  in  the  symptoms  iudlcatea  that  the 
"irritability"  of  tlie  organic  inuscular  fibre  ia  exhaujited. 

In  order  to  a  thorough  compreUensiou  of  ita  therapeutical 
action,  we  must  form  some  exact  notions  of  the  mode  in 
which  these  physiological  effects  are  produced.* 

The  facts  to  be  investigated  arc  these ; 

The  dilatation  of  the  pupil. 

The  dryness  of  thu  mouth  (arrest  of  secretion). 

The  increased  action  of  the  heart  and  luugs. 

The  rise  of  hody-heat. 

The  iullueuce  on  seuaibility  and  motility. 

tSeveral  opinions  have  prevailed  as  to  the  mechanism 
by  which  the  dihttation  of  the  pupil  is  accomplished. 

Tliis  elFcct,  as  well  as  tlie  presbyopia,  is  i»ow  known  to 
be  produced  through  the  influence  of  atropine  on  the 
organic  muscular  fibre.  By  contraction  of  the  radiating 
fibres  ol"  the  iris,  which  are  innervated  by  the  sympathetic, 
the  pupil  dilates;  by  contraction  of  the  circular  fibres, 
innervated  by  the  third  nerve  (motor  oouli),  the  pupil 
grows  smaller  (myotic);  by  contraction  of  the  muscle  of 
accommodation,  the  lens  is  elongated,  its  diameter  dimin- 
ished}  and  the  subject  becomes  presbyopic.  It  is  probable, 
also,  that  this  effect  is  facilitated  by  the  paralyzing  action 
of  atropine  on  the  oculo-motor  nerve. 

A  number  of  experiments  have  been  made  to  determine 
the  character  of  the  influence  exerted  by  atropine  upon 
the  heart  and  lungs.  The  part  that  paralysis  of  the  pneu- 
moguBtric  plays;  the  part  that  direct  stimulation  of  the 
cardiac  portion  of  the  sympathetic  takes  in  the  production 

*  I  have  exitminod  tbu  whole  question  in  mj  Prizo  Kuay  of  the  Amm- 
cnn  Medical  AssocUtion  for  1808,  on  •'  Atropine,  iu  Pbjniiological  fiffecti 
and  Therapeutical  Us««/'  to  which  the  reader  is  rvfurred  for  fUll  infonuation. 
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of  the  phenomena,  have  been  earneetlj  diacuftsed.  The 
inhibiting  inflaence  of  the  pneumogastric  on  the  action 
of  the  heart  is  well  understood :  if  th«  terminal  tilamcnta 
of  this  nerve  are  paralyzed,  the  action  of  the  heart  in- 
creases. It  has  been  found,  Jiowever,  by  Lemattre,*  that 
the  action  of  the  heart  is  increased  by  atropine,  notwith- 
standing division  of  the  pneumogiLstric :  this  agent  must, 
therefore,  exert  an  immediate  stimulant  action  on  the, 
cardiac  ganglia  of  the  sympathetic.  This  same  ettect  ia' 
produced  on  the  organic  muscular  fibre  of  the  arterioles, 
as  demonstrated  by  Lemattre  in  the  veeseU  of  the  frog's 
foot  and  confirmed  by  myself.  I  have  demonntrated  an- 
other fiict :  the  contraction  of  the  vessels  after  a  time  ceases, 
and  relaxation  takes  place.  This  change  is  coincident  with 
a  weakened  action  of  the  heart ;  in  other  words,  the  atro- 
pine finally  exhausts  the  irritability  of  the  organic  muscular 
fibre.  Thid  it*  a  capital  fatrt,  which  muHt  not  be  forgotten 
in  our  therapeutical  employment  of  atropine. 

The  rise  in  body-heat  ia  a  product  of  increased  oxida- 
tion, the  result  of  a  greater  activity  of  the  circulation.  The 
redness  of  the  ekin  and  mucous  membrane  is  due  to  the 
larger  amount  of  blood  pumped  into  the  capillaries  and 
the  increased  arterial  tension.  The  increased  oxidation 
finds  expression  in  a  much  greater  excretion  of  urea  and 
the  urates. 

There  are  several  physiological  facte  which  explain  the 
action  of  atropine  in  arresting  secretion  of  the  pnlrnonary 
and  iiiteelinal  mucous  membrane.  Prevostf  has  demon- 
strated that  ablation  of  the  spheno-palatine  ganglion  is 
followed  by  greatly-increased  secretion  from  the  Schnei- 


•  AcchJTw  0^4nil«i,  1864. 

f  AxdtiTei  dt  Fbysiologie  Numiale  el  Pathologique,  tonu  \. 
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dcrian  inucoua  membrane.  The  action  which  atropine 
exerts  on  the  ganglia  of  the  sympathetic  must  be  the 
opposite  of  this. 

Patients  brought  fully  under  the  influence  of  atropine 
generally  experience  considerable  disorder  of  voluntary 
movement.  This  effect  is  compounded  of  vertigo,  dimin- 
ished sensibility  of  the  sensory  nerves,  loss  of  co-ordi- 
nating power,  and  paresis  of  the  muscular  system  of  animal 
life. 

A  very  curious  phenomenon  was  observed  by  Fraaer  ♦ 
in  frogB  paralyzed  by  atropine  many  hours.  When  they 
lay  limp  and  motionless,  completely  paralyzed  and  appar- 
ently dead,  it  was  found  that  cutaneous  irritation  imme- 
diately ex4-it4.'d  tetanic  Kpasms.  I  l»ad  noted  previounly 
(Prize  Essay)  that  during  the  combined  jiction  of  atropine 
and  physustigmine  these  convulcumt  and  tetanic  spaams 
could  be  excited  at  once.  This  remarkable  fact  serves  to 
show  the  close  relationship  in  action  of  those  agents  which 
belong  to  the  two  groups  respectively  of  paralyzcra  and 
tctanizers. 

Therapy. — It  will  be  convenient  to  arrange  the  subjects 
under  this  head  in  the  same  way  as  in  the  section  on  the 
therapeutical  applications  of  morphine. 

Cerebral  Diseasee. — The  subcutaneous  injection  of  atro- 
pine is  contra-indicated  in  inflammatory  atTections  of  the 
brain  and  meningcB,  for  a  constant  result  of  the  toxic  effect 
of  this  remedy  is  hypenemia  of  these  organs.  I  have 
seemed  to  produce  some  good  results^  and  certainly  have 

*  Previously  Undescribed  Tetanic  Symptoms  produced  by  Atropine  in 
Oo1d<bloo(]ed  Animals.  From  Traosactions  of  the  Royal  Society  of  £din. 
bur^b,     Edinburgh,  1869. 
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relieved  the  referred  pains  of  the  extremities  in  cases  of 
general  paralysis  by  injection  of  atropine.  The  "iate 
rujiditi/"  which  comes  on  in  many  cases  of  herniplogia,  and 
which  is  often  accompanied  by  severe  pain  in  the  affected 
limha,  has  been  much  benefited  by  the  hypodermatic  in- 
jection of  atropine.  Tlie  pains  of  progressive  locomotor 
ataxia^  and  that  annoying  disturbance  of  the  sensory  nerves, 
"  the  juigtts,^^  which  so  constantly  attcnda  upon  this  dis- 
order, may  be  relieved  by  this  nieann.  It.  has  seemed  to 
me  that  the  subcutaneous  injection  of  atropine  exercised 
some  influence  also  in  retarding  the  progress  of  this  dis- 
order. Lorent  has  used  the  injection  of  atropine  with 
advantage  for  relieving  the  pains  which  accompany  chrome 
maxwyitis  and  myelitis.  According  to  the  views  of  Brown- 
8equard,  who  holds  that  belladonna,  by  pro*lucing  con- 
traction of  the  arterioles,  diminishes  the  supply  of  blood 
to  the  cord,  the  hyptMlennatic  injection  of  atropine  ought 
to  be  very  serviceable  in  myelitis.  But  it  is  now  known 
that  the  increased  action  of  the  heart,  and  the  greater 
artenal  tension  produced  by  atropine,  favor  hyperemia  of 
these  ]>art8. 

The  hypodermatic  injection  of  atropine  is  serviceable  in 
certain  canes  of  delirium  tremens.  The  indications  for  its 
use  are  these : 

Obstinate  insomnia  with  great  restlessness. 

Weakened  action  of  the  heart;  coldness  of  the  surface; 
clammy  sweat 

Failure  of  nutrients,  bromide  of  potassium,  chloral, and 
hypodermatic  infections  of  morphine,  to  quiet  the  delirium 
and  induce  eleep. 

In  similar  conditions  in  the  psychical  disorders  the  subca- 
taneoos  injection  of  atropine  is  serviceable.  This  method 
of  treating  these  disorders  has  the  sanction  of  the  eminent 
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authority  of  Graefe.  My  own  observation  entitles  me  to 
insist  on  this  CAUtion :  the  use  of  atropine  is  unsuited  to 
cases  in  which  there  ia  hyperaimia  of  the  nervous  centres, 
or  in  cases  of  excitement  witli  power.  Moreover,  it  is  not 
suited  to  eases  of  melancholia,  for  the  reason  already 
stated,  tliat  in  many  persons  it  produces  great  despondency 
of  mind. 

Certain  cases  of  mania^  characterized  by  restlessness, 
motor  activity,  and  mental  as  well,  with  Iialhieinations  and 
incoherent  rambling,  the  physical  state  being  that  of  weak- 
uesa  and  relaxation,  are  sometimes  remarkably  benefited 
by  atropine.  Ringer*  describes  such  a  case,  and  shows 
that  atropine  is  nearly  if  not  quite  aa  useful  as  hyoseyamine 
has  been  in  analogous  cases. 

In  puerperal  mania,  the  general  system  being  in  the 
condition  of  weakness  and  depression,  atropine  is  ofV«n 
successful  in  securing  sleep  and  improving  the  mental  state. 

Atropine  cannot  be  considered  a  hi/pnotic  in  the  true 
sense  of  that  term.  It  is  sometimes  said  to  produce  this 
effect  indirectly;  by  allaying  pain,  it  is  believed  to  render i 
sleep  possible.  This,  in  the  opinion  of  the  author,  is  not 
a  correct  statement  of  the  ground  of  its  utility  in  certain 
cases,  rt  is  sometimes  very  useful  as  a  hypnotic  in  cases 
of  wakefulness  and  coma-vigil,  dependent  upon  cerebral 
ftUfcmia  and  intense  motor  activity. 

Neuralffia. — The  subcutaneous  injection  of  atropine  ia 
not  as  etfcctive  in  the  treatment  of  the  neuralgias  in  gen- 
eral as  morphine  by  the  same  method.  The  systemio ' 
effects  of  atropine  are  also  more  unpleasant.  For  thoBe 
reasons  morphine  is  generally  preferred.  Neverthelesa, 
when  morphine  fails  to  produce  the  desired  result,  or  dia- 


*  The  Frtctitioner,  vol.  x»iii.  p.  160. 
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agrees  with  the  patient,  ns  id  soniutimcs  tlic  cose,  atropine 
may  be  used.  In  certain  neuralgias,  il  uiu&t  be  admitted 
aldo,  atropine  ia  &aid  to  be  preferable  to  morpbine, — r.)/.,  in 
pelvic  puin,  in  wbich  Dr.  Anntie  conisiderd  it  superior  to 
morphine,  in  sciadca,  and  in  certain  oaaesof  ik  douloureux. 
In  the  pain  of  the  various  fonns  oi  dyswmorrlimit  in  ovarian 
neuralgia^  and  in  the  pelvic  pain  experienced  a  few  daya 
ailer  delivery,  and  due  to  the  pressure  of  the  womb  on 
certain  nerves,  atropine  by  Bubcutaneous  injection  is  most 
serviceable. 

The  principal  triumphs  of  atropine  over  neuralgia  have 
been  in  cases  of  sciatica.  It  is  now  admitted  that  atropine 
is  one  of  the  best  remedies  for  thia  disoase.  First  pro- 
posed and  used  by  Mr.  Ilunter,  it  was  allerwardd  em- 
plovcd  by  Bt'hier,  Courty,  Oppolzer,  Loreut,  and  others. 
It  has  been  found,  however,  that  distant  injection,  and 
even  injection  into  tJjc  subcutaneous  tissue  of  tlie  affected 
thigh,  do  not  produce  such  good  resvilts  as  throwing  the 
fluid  deeply  into  the  neighborltood  of  the  affected  nerve. 
More  frequently,  intleed,  than  in  any  other  form  of  neu- 
ralgia, except  the  most  obstinate  and  protracted  caries  of 
tic  douloureux,  the  nerve  itself,  or  its  sheath,  has  under- 
gone structural  alteration;  the  limb  is  diminished  in  size,! 
its  temperature  and  sensibility  lowered,  and  the  power  of 
its  muscles  impaired.  In  the  condition  of  neuritis  more 
ftdvautage  is  to  be  derived  from  local  than  &om  distant  in- 
jection, just  as  Luton,  Berlin,  and  Kuppaner  have  curu-d  such 
cases  by  the  injection  of  irritant^s  into  the  affected  parts. 

In  severe  cases  of  sciatica  and  tie  douloureux  :2l^  of  a| 
grain  of  sulphate  of  atropine  may  be  injected;   but  it 
should  not  be  forgotten  that  this  quantity  will  excite  very 
severe  symptoms   in  susceptible  subjects.     Generully,  & 
minims  of  my  solutioaf  or  ^  of  a  grain,  will  produce  d^ 
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cidcd  atropinism.  Cessation  of  pain  is  not  iramediato 
upon  the  Bvslemic  etVects,  as  Mr.  Hunter  originally  pointed 
out;  indeed,  the  pain  is  of^eii  at  lirst  increased,  but  im- 
provement takes  place  after  a  variable  interval,  and  ia 
often  more  permanent  than  after  the  morphine  injection. 

Tetanus  and  Hydrophobia. — In  tetanus,  atropine  has 
been  used  in  numerous  cases,  but  witliout  succeae.  Reoov- 
ery  has  undoubtedly  occurred  in  certain  chronic  cases,  and 
in  idiopathic  tetanus ;  but  it  does  not  appear  that  the  result 
was  fairly  attributable  to  the  subcutaneous  injection  of 
atropine.  Within  the  sphere  of  my  observation,  it  has 
been  freely  used  in  eaaes  of  tetanus  and  hydrophobia,  but 
without  permanent  benefit. 

Epilepsy. — Brown-Sequard  proposed  the  subcutaneous 
use  of  atropine  in  epilepsy,  but  he  combined  it  with  mor- 
phine. Erlenraeyer  used  it,  but  with  a  negative  result. 
My  own  experience  with  atropine  in  this  disease  is  as  com- 
bined with  morphine.  The  subcutaneous  injection  of  atro- 
pine may  be  eni ployed,  instead  of  the  internal  use  of  bellib- 
donna,  on  the  method  of  Trousseau.*  Itecent  experience 
at  Leidesdorf's  clinic  has  demonstrated  that  atropine  has 
remarkable  curative  power  in  epilepsy.  Its  ad m in ist ration 
was  based  on  tlie  property  possessed  by  it  of  reducing  the 
reflex  function  in  small  doses.  Large  doses,  as  is  well 
known,  have  the  opposite  eflect  on  the  reflex  faculty.  A 
number  of  cases  have  been  reported  cured.  The  daily  use 
of  y^  of  a  grain  subcutaneously  is  probably  a  suitable 
amount. 

The  subcutaneous  injection  of  atropine  is  applicable  to 
the  treatment  of  certain  neuroses  of  the  thoracic  viscera. 

Asthma. — Courty  was  tlie  first  to  employ  atropine  sub- 
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cutaneously  for  the  relief  of  asthmft.  He  injected  tl\e 
solution  over  the  pneumogaetric  nerve.  Belladonna,  in 
large  doses,  is  now  held  to  be  the  beet  remedy  by  Hyde 
Salter,  Professor  See,  and  others.*  Professor  S6e  recom- 
mends bolladonna  because  it  ia  a  "  vascular  and  cardiac" 
agent,  and  *'  because  the  means  of  modifying  respiration 
ia  to  be  found  in  the  power  to  alter  the  pulmonary  circu- 
lation." The  hypodermatic  injection  of  atropine  is  pref- 
erable to  the  internal  use  of  belladonna  for  the  following 
reasons : 

The  effect  is  more  speedy  and  certain. 

The  relief  which  it  affords  ia  greater  and  more  lasting. 

In  my  experience  cases  of  emphysema  and  spasmodic 
breathing,  due  to  dDatation  of  the  right  cavities  of  the 
heart,  are  not  so  much  benefited  by  atropine  as  is  asthma. 
I  think  it  prudent  to  add  a  caution  here :  as  atropine  ex* 
hausts  the  irritability  of  the  sympathetic  ganglia,  it  is  not 
proper  to  push  the  use  of  this  agent  in  cases  in  which  the 
muBcalar  tissue  of  the  heart  is  weakened  by  dilatation  or 
fatty  degeneration. 

In  order  to  procure  the  greatest  relief  to  the  asthmatic 
paroxysm,  the  injection  should  be  made  promptly  at  the 
beginning  of  the  attack.  The  dose  will  vary  from  ^  to 
^  of  ft  grain.  It  may  be  inserted  at  any  convenient  situ- 
ation. Succeeding  attacks  should  be  anticipated  if  possi- 
ble, the  injection  being  made  when  the  first  warnings  are 
felt  by  the  patient.  As  the  effect  of  the  atropine  injection 
reaches  its  miLxiiuum  in  about  a  half-hour,  it  will  at  thia 
time  be  perceived  whether  a  sufficient  quantity  has  been 
administered. 

This  method  of  administeriner  belladonna  is  much  to  be 
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preferred  to  the  etomaoh  administration,  or  to  tlie  methods 
of  fumigation,  pulverization, or  inhalatiou,  notwithstanding 
fumigation  is  strongly  urged  hy  Professor  86e*  in  some 
lectures  on  the  sabject  of  asthma. 

The  adminiatrution  of  atropine  may  occasion  much 
distrefls  in  the  case  of  thoee  asthmatics  who  suffer  from 
drynesa  of  the  hronchial  mucous  membrane,  and  who 
experience  relief  when  the  secretion  of  mucus  becomes 
abundant,  I  have  known  most  alarming  dyspnoea  pro- 
duced by  the  use  of  atropine,  in  such  subjects,  and  I 
therefore  record  a  warning  for  the  benefit  of  the  inexperi- 
enced. 

Hjirley  f — influenced  by  the  fact  that  great  increase  of 
the  hearths  action  follows  the  administration  of  atropine, 
a  fact,  indeed,  previously  much  insisted  on  by  V.  Bezold 
— recommends  this  agent  as  a  ciirdiuc  stimulant  in  con- 
ditions of  groat  depression  of  this  organ.  It  is  certainly 
exceedingly  useful  in  those  restraint  neuroses  in  which 
the  inhibitive  action  is  exerted  through  the  pnenmogastric, 
for  by  paralyzing  the  terminal  filaments  of  this  nerve  and 
stinmlating  the  cardiac  ganglia  of  the  sympathetic,  the 
action  of  the  heart  is  quickly  improved  and  the  depression 
overcome.  It  is  in  this  action,  according  to  Professor  S^e, 
that  we  have  an  explanation  of  the  utility  of  atropine  in 
asthma. 

Atropine,  it  will  he  remembered,  first  arrests  the  secre- 
tions of  the  intestinal  mucous  membrane,  but  in  the  reac- 
tion which  ensues,  increased  secretion  takes  place.  It 
promotes  peristaltic  movements  by  its  action  on  the  circular 
fibres  of  the  intestinal  tube. 

Yomitinir. — Sea-sickncss  and  the  vomiting  of  pregnancy 


»  Bui.  G^n^ral  de  Thfimpeutique,  15  AoQt,  18(19. 
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are  both  relieved  by  subcutaneous  injection  of  a  Bmall 
quantity — ^  to  yj^  of  a  grain— of  atropine.  But  the 
good  eflocte  arc  not  contstant,  and,  when  Buceessful,  dimin- 
ished by  repetition- 
Colic. — The  various  forms  of  colic  may  he  relieved  by 
this  agent,  but  it  is  not  so  eftective  in  most  of  them  as 
morphine.  It  is  adapted  to  caaea  of  colic  dependent  upon 
constipation  or  upon  Tcad-poisoiiing,  but  tlie  most  desirable 
results  are  obtained  by  the  conjoined  administration  of 
morphine  and  atropine. 

Cholera. — In  the  algrid  sta^e  of  cholera,  during  tlie  last 
epidemic  in  the  South-wesit,  the  subcutaneous  use  of  atro- 
pine appeared  to  bring  on  reaction  in  some  very  unfavor- 
able CHSc#,  It  was  seen  in  tliat  epidemic,  as  in  other  cases 
abroad  of  which  the  main  indication  wat*  sudden  failure 
of  the  heart,  that  atropine  has  great  power  to  restore  the 
heart's  action  when  suddenly  depressed  by  reiU'X  causiw. 
The  subcutaneous  injection  of  y^^  to  ^jly  of  a  grain  may  be 
practised;  but  there  is  always  the  danger  of  that  subse- 
quent failure  of  the  circulation  which  cnmcft  of  the  reac- 
tion from  overstimulation,  whence  follows  the  rule  to  use 
no  more  of  the  remedy  than  is  neccjjsary  to  restore  the 
circulation. 

Bladder  Diseases. — In  dysvria  imd  rmtresit  it  is  often 
mo«t  effectual.  Belladonna  has  long  had  a  dt^served  pre- 
eminence in  the  treatment  of  nocturnal  int^ontinence  of 
urine.  AtTopine  by  subcutaneous  injection  is  tlie  most 
eflectivc  way  of  administering  it. 

Irritation  of  the  blmUUr,  when  arising  from  a  nervoua 
erethism,  may  he  relieved  in  the  same  way.  Tluit  trouble- 
some disorder,  spcrmatorrkcea^  is  most  successfully  treated 
by  the  hypodermatic  injection  of  atropine.  Two  indicia 
tions  are  to  be  supplied  in  many  of  these  caiw?*:  the  erotic 
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sensations  which  ori^nate  during  tho  Bleeping  Btnto  are 
to  be  fiuppreeaed ;  the  reflex  act  of  emission  to  he  pre- 
vented. 

No  agent  accomplishes  this  more  aucceasfuUy  than  tho 
BubcutMiieous  injection  of  atropine  at  bedtime  and  at  such 
iiUervttls  us  ohrtervatioii  has  shown  to  be  necessar)'. 

ConBtitutional  Diseases. — Remarkable  relief  to  the  paiu 
and  soreness  of  acute  rheumatism  has  been  obtained  hy 
Lorent  from  tlje  subcutaneous  injection  of  atropine.  This 
treatment  has  been  suggested  by  Harley  as  if  it  were  an 
original  idea  with  himself.  He  recommends  that  the 
atropine  be  injected  in  the  neighborhood  of  the  inflamed 
joint.  I  have  followed  this  practice  with  great  relief  to 
the  patient.  One  or  two  injections  of  j-J-^  of  a  grain  daily 
will  generally  be  sufficient  to  quiet  the  pain ;  but  morphine 
may  be  combined  with  it  advantageously,  if  Uie  patient 
be  wakeiiil.  At  the  present  time  antipyrin  injected  into 
the  limb  or  given  by  the  stomach  is  preferred. 

A0  a  Physiologrical  Antagonist. — The  subject  of  the 
antagonism  of  morphine  and  atropine  will  be  discussed 
hereafter. 

The  subcutaneous  injection  of  atropine  may  be  used 
against  the  toxic  symptoms  of  certain  vascular  agents,  as 
aconite,  veratrnm  viridc,  tartar  emetic,  digitalis,  which 
produce  great  depression  of  the  heart's  action.  It  has 
been  proposed,  also  on  insufficient  grounds,  for  relief  of 
poisoning  by  hj^drocyanic  acid.  In  my  prize  essay  on 
atTDpinc  I  have  sliown  tluit  hydrocyanic  acid  in  toxic 
doses  acts  too  speedily  for  atropine  to  influence  the  re- 
sult, and  that  animals  fully  under  the  ettects  of  atropine 
arc  quickly  poisone<l  by  an  ordinary  toxic  dose  of  the 
acid. 

Atropine  is  nn  antagonist  to  pilocarpine,  muscarine,  and 
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pbysoirtigmiue  (eaerine),  an«i  may  be  used  to  overcome  andi 
remove  the  lethal  symptoms  caused  by  either  of  these  ■ 
ugcnta, 

AKTAOOMSH  OF  ATROPINE  AND  PUYSOSTIGMINE  Oil  ESERTNE. 

History. — For  the  first  time,  in  1864,  Klcinwiichter 
treated  a  case  of  poitjoning  by  atropine  by  the  internal 
administration  of  physostiginine,  the  symptoms  being  re- 
lieved to  a  great  extent  In  1807,  Bourne\'ille,  in  a  thesis 
on  the  treatment  of  tetanus  by  physostigmine,  related  a 
single  experiment  in  which  tlie  eftects  produced  by  a  quan- 
tity of  the  powdered  kernel,  introduced  into  Uie  stomach 
of  a  cabiai,  were  overcome  by  the  subcutaneous  injeciion 
of  atropine.  In  1868  I  made  a  number  of  cxpcrimcnta 
proving  the  existence  of  the  antagonism.  The  most  im- 
portant research  was  that  of  Professor  Thomas  \i.  Fraser, 
of  Edinburgh,  in  1869,  who  performed  a  great  variety  of 
exj>eriraenta,  and  introduced  new  princi]tles  for  the  guid- 
ance of  future  researches  of  the  same  kind.*  Tliis  inves- 
tigation is  followed  by  the  report  of  the  Committee  of 
the  Britii^h  Medical  Association,  Dr.  J.  Hughes  Bennett, 
Ch  airman,  t 

Antaqonism. — Before  proceeding  to  the  analysis  of  the 
published  facta  and  experiments,  we  must  buvc  a  definite 
conception  of  ih^  actions  of  the  two  agents.  In  what  re- 
Bpect  do  atropine  and  physostigmine  differ  ?  I  have  already 
described  the  delirant  eflect  of  atropine,  its  p(jwer  to  di- 
late the  pupil,  to  stimulate  the  heart  and  the  ret^piration, 
to  arrest  secretion,  to  flush  and  at  the  same  time  dry  the 


*  On  the  Antn^niim  betwwn  the  ActloDi  of  PhyfottlgniiDe  and  Atro- 
pine. Fmm  the  Truuaclions  of  the  Royal  Society  of  Kdiuburgh,  voL  ixvL 
t  The  Britiifa  U«dic«l  Journal,  1874. 
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skiiL  Physoetigmine  tloes  not  affect  the  cerebral  func- 
tioud;  itcontracU  the  puptl,  puralyzes  the  voluntary  mus- 
cles, but  does  not  impair  sensibility,  increases  secretion, 
energizes  the  hearl-beuta  ami  raises  the  arteriul  tension, 
and  causoa  death  by  paralysis  of  the  respiratory  m  un- 
cles. Placed  in  opposition,  we  find  tiiat  the  points  of  dif- 
ference are:  on  the  brain,  atropine  aiusing  delirious  ex- 
citement, with  hallucinatioiLt*  and  illuaiouii, — pliyaosligmino 
not  affecting  this  organ  at  all ;  on  the  pupil,  atropine  cauB- 
ing  dilatation  by  stimulating  the  radiating  fibres  innervated 
by  the  sympalhetic, — physostigmiuc  causing  contraction 
by  paralyzing  the  radiating  fibres,  thus  leaving  the  third 
nerve  unopposed  ;  on  the  respiration,  atropine  stimulating 
the  respiratory  centre, — physostigmine  paralyzing  tiie 
muscles  of  respiration ;  on  the  heurt,  atropine  increasing 
the  rate  of  raovement  without  adding  to  the  power, — ^phy- 
Bostiginino  increasing  the  power  \vithout  hafitening  the 
movements  of  the  heart;  on  secretion,  atropine  drying 
the  mouth  and  the  secretions  of  the  intestinal  tube, — phy- 
sostigmine increasing  the  salivary  flow  and  the  secretions 
of  the  whole  intestinal  canal;  on  the  voluntiiry  muscular 
syetcra,  atropine  causing  paralysis  of  the  motor  nerves, — 
physostigmine  producing  sj)inal  paralysi:*.  As  regards  the 
lethal  ciftcts,  the  tendency  to  death  by  paralysis  of  the 
respiratory  muscles,  produced  by  physostigmine,  is  over- 
come by  atropine.  Or,  as  it  is  expressed  by  Professor 
Fraser,  "  atropine  prevents  the  fatal  effect  of  a  letlial  doao 
of  physostigmine  by  so  influencing  the  functions  of  certain 
structures  as  to  prevent  such  modifications  from  being 
produced  in  them  by  physostigmine  as  would  result  in 
death.  The  one  substance  counteracts  the  action  of  the 
other,  and  the  result  is  a  physiological  antiigonism  so  re- 
markable and  decided  that  the  fatxil  effects,  even  of  three 
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and  a  half  times  the  minimum  letlinl  dose  of  phvsostig- 
mino,  may  bo  prevented  by  atropine." 

The  fir^t  reported  example  of  ntropine-poisoning  treated 
by  physostigmine  proved  a  Buocesa.  The  first  expGrimeot 
made  with  the  dotinite  purpose  of  ascertaining  wlu'tlier 
an  anUigonism  existed,  alsio,  appiarently  proved  the  point 
But  the  finut  Rustained  and  auffieiently-cxtendcd  ex|>eri- 
menta  made  to  test  the  antagonism  were  those  undortaken 
by  myself  in  1868,  before  the  published  observation  of 
Bonrneville.  While  acknowledging  the  superiority  in 
every  way  of  the  research  undertaken  by  Fraser,  I  re- 
spectfully submit  that  my  investigations,  as  published  in 
my  prize  eway*  of  the  American  Medical  Association, 
clearly  preceded  his  by  a  year.  Claims  of  priority  are, 
however,  ungracious,  and  I  do  not  U^erefore  urge  mine. 
In  his  historical  review,  Professor  Frarier  has  not  suffi- 
ciently, I  think,  put  my  claim  on  its  proper  basis.  Quoting 
from  my  essay,  he  takes  a  sentence  or  two  from  the  general 
conclusions,  which  do  not  adequately  convey  the  whole 
meaning  of  my  researches.  Thus,  lie  says,  "  I)r.  Bartholow 
detluces  a  number  of  general  conclusions  regarding  the  mu- 
tual counteraction  of  the  two  eubstaiK-es  on  several  of  the 
Btructures  and  functions  modified  by  tlicm.  The  following 
quotation  contains  an  epitome  of  his  views:  'Atropine  ia 
not  a  physiological  antagonist  to  physostigmine,  except  in 
regard  to  their  action  on  the  organic  nervous  sj-atem.  It 
would  be  improper,  then,  to  use  atropine  against  poisoning 
by  Calabar  bean.' "  As  I  shall  presently  show,  my  con- 
clusions have  been  confirmed  by  subsequent  investigations, 
— the  antagr>nism  existing  in  the*  actions  on  the  nervoua  ^ 
aystem  of  organic  life,  as  I  had  demonstrated.     After  the 
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detail  of  some  t^'pical  caseSf  oat  of  a  lar^e  number  of 
similar  cjcperimeuts,  I  came  to  the  following  conclu- 
sions : 

'*  Atropine  and  pliysoatifnnine  arc  antagonistic  as  to 
their  influence  over  the  reHpiratory  movemeata, — atrupiue 
increasing  and  physostigminc  retiirding  them. 

"  They  are  antagoniiidc  in  their  action  on  the  heart,^ 
atropine  producing  excitation  of  the  cardiac  ganglia,  and 
physostigmiDe  paralyzing  them. 

"They  are  opposed  in  respect  to  their  action  on  the 
sympathetic, — atropine  causing  increased  action,  and  phy- 
Bostigminc  paralyzing  the  syatcm. 

"  They  have  opposite  efiecta  on  tlie  pupil  in  virtue  oi 
opposite  effects  on  the  sympathetic, — atropine  dilating  the 
pupil  by  its  action  on  the  radiating  fibres  of  tlie  iris,  and 
physostigmine  contracting  the  pupil  by  paralyzing  the 
radiating  fibres." 

My  conclusions  of  1868  have  not  been  invalidated  by 
the  subsequent  investigations,  and  hence  the  experimental 
data  must  have  been  accurate.  I  therefore  venture  to  sub- 
mit tiiat  Profijjisor  Fruser's  quotation  from  my  essay  does 
not  adequately  represent  my  opinions.  Apparently  without 
investigating  on  his  own  account,  and  accepting  a  very 
restricted  excerpt  from  my  paper,  Dr.  H,  C.  Wood  *  says, 
"In  1869,  Professor  Roberts  Bartholow,  of  Cincinnati,  on 
the  strength  of  a  few  really  indecisive  experiments,  arrived 
at  a  conclusion  opposite  to  that  of  I3ourneville."  Dr.  Wood 
has  absolutely  no  warrant  for  this  positive  tissertion.  So 
fer  from  coming  to  a  conclusion  opposed  to  that  of  Bourno- 
ville,  it  was  to  the  same  purport,  and  based  on  a  number 
of  really  decisive  experimcuta.     I  have  dwelt  on  my  own 
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viewB  longer,  probably,  than  they  deserve,  but  historiciil 
aocuracy  is  of  some  moment,  and  every  man  wishes  that 
his  opinions  be  properly  interpreted. 

The  quotation  I  have  made  Irom  Fraser'a  paper  indicates 
hiij  belief  in  the  existenee  of  an  antagonism  in  tlie  lethal 
effects  of  atropine  and  phydostii^miiie  of  widu  range,  and 
his  experiments,  which  were  very  nunierous  and  carefully 
made,  certainly  support  his  opinion.  The  Committee  of 
the  British  Medical  Aseociation  hold  this  antjigonism  in 
less  favor ;  although  they  admit  its  existence,  they  iind  it 
is  more  limited  in  range  than  Dr.  Fraser  had  supposed. 
Their  general  conclusion  is:  "sulphate  of  atroftine  antag- 
onizes to  a  certain  extent  the  fatal  lu'tion  of  Culubiir  bean," 
yet  they  maintain  that,  "  for  all  practical  purjiosus,  atropine 
as  an  antidote  to  Calabar  boan  is  uKclesa,  and  not  to  be 
compared  with  the  effects  of  chloral  hydrate."  In  the  Hist 
part  of  this  strong  statement,  the  Committee  confirm  tho 
concluyion  to  which  I  bad  come,  several  years  before,  in 
resjtect  to  the  use  of  atropine  as  an  antagouif^t  to  the  toxic 
effects  of  physostigmine. 

The  special  points  of  antagonism  have  been  elaborately 
studied  by  various  observers.  Ab  respects  the  heart,  atro- 
pine first  causes  a  rise  of  the  blood-pressure,  but  this  is 
followed  by  the  opposite  condition,  or  diminution  of  blood- 
pressnre,  while  the  action  of  the  heart  continues  acceler- 
ated. Physostigmine  slows  the  movement  by  lengthening 
the  diastolic  pause,  atid  increases  the  vigor  of  the  contrac- 
tion, and  also  raises  the  arterial  tension.  By  Arnstein  and 
Sustschinsky,*  the  excitability  of  the  cardiac  hnmches  of 
the  va^  was  found  to  be  increased  by  physostigmine,  and 
lessened  by  atropine.     Tho  experiments  of  Roasbach  and 
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Frohlicli,  in  all  respects  remarkable  and  novel,*  seem  not 
to  confirm  these  observations,  Kohlert  antl  Uarnack  and 
WilkoH-ald  J  found  that  phyBOStigroiue  leaseued  the  pulse- 
rate,  after  the  peripheral  filaments  of  tlie  va*p  were  com- 
pletely paralyzed  by  atropine.  Harnack,  §  in  a  polemical 
pap^.T  etrongly  characterized  by  the  fortiter  in  re^  contro- 
verts the  views  put  forth  by  Roa-^bach  and  FrohUeh,  and 
by  Roftsbach  alone,  in  respect  to  the  action  of  atropine  on 
the  heart  and  on  the  pupil.  Kiihler  holds  that  phyeoetig- 
niine  slows  the  heart  by  paralyzing  the  accelerator  nerve. 
It  had  already  been  shown  that  atropine  stimulated  the 
accelerator  ncr\'e  (Bezold  and  Bloebaum).  TaohauHand 
Roeberl  maintain  that  the  retardation  of  the  heart  is  dae 
to  a  paralyzing  action  of  physostigmine  on  the  cardiac 
ganglia,  but  Laschkewleh**  shows  that  this  retardation  is 
due  to  stimulation  of  the  inhibitory  apparatus.  l*Tie  rise 
of  arterial  tension  produced  by  physostigmlne  is  probably, 
due  to  contraction  of  the  constrictor  fibres  of  the  arterioles, 
since  strong  local  contractions  of  the  intestine  are  pro- 
duced by  this  agent  when  it  is  thrown  into  an  artery  sup- 
plying a  small  part  of  the  bowel  (Bauor).tt  How  much 
soever  the  explanations  difter,  the  fact  remains  that  atro- 
pine un<l  physostigniine  act  in  an  opposed  manner  on  the 
heart.  As  respects  the  respiration,  there  are  fewer  ditfer- 
cnces  of  opinion.  That  pliysostigmiue  causes  death  by 
paralysis  of  respiration,  the  heart  continuing  in  action  after 


♦  Pbarnuool.  Uutereuchungea,  "Warabm^,  1873,  p.  77. 
f  Arcbiv  Tur  t>xpor.  PuLhuI.  und  PbarmacoL,  Baud  i.  p.  277. 
X  Ibid.,  Baiid  v.  p.  204.  {  Jliid.,  1875,  Bund  St.  p.  146. 

II  Aivbiv  fl.  Hi-ilkumle,  Band  vi.  C9. 

^  IIennann'8  Lohrbuch  der  experimeDL  Toxicologiei  P-  889. 
*»  Beobathlunijeu  fiber  die  phyrioL  Wirkungen  der  ColAbftrbohno,  V«<- 
chow'i  Archiv,  Band  xxxt.  p.  291. 
ft  HenxuDn,  op  cit. 
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rGspiration  has  ceased,  seems  abundantly  established.* 
On  tlic  other  hand,  it  is  generally  conceded  that  atropine 
stimulates  the  respiratory  function.  Physostigmine  sus- 
pends, ultimately,  reflex  excitability,  and  is  a  spinal  para- 
lyzer;  hence  the  function  of  respiration  is  only  aflected 
(Laschkcwich,  Tachau).  On  tlie  other  hand,  tlie  respira- 
tory centre  is  stimtilated  by  atropine;  an  nccelenitiou  of 
breathing  takes  i)lace  when  the  vagi  have  been  divided 
(Bezold  and  Bloobaum).  It  is,  therefore,  clear  that  these 
agents  are  opposed  in  their  actions  ou  the  iiinctioQ  of 
respiration. 

The  i>oiat  of  opposition  most  conspicuous,  and  that 
which  iirst  suggested  the  existence  of  the  antagonism,  is 
the  effect  on  tlie  pupil, — cserine  causing  contraction,  and 
atropine  dilatation  of  the  pupil.  Marked  differences  of 
opinion  exist  ad  to  the  mechanism  of  the  antagonism.  By 
some  the  contraction  of  the  pupil  caused  by  eserine  is  re- 
ferred to  a  paralyzing  action  on  the  dilator  fibres  (Eraser, 
Hirschmann),'!'  and  by  others  to  a  spa^m  of  the  sphuictcr 
fibres  (Qriinhagen  and  Rogow.J  Bezold  and  Goetz).  That 
the  latter  view  is  <'orrect  seems  supported  by  the  fact  that 
the  effect  of  physostigmine  on  the  muscular  layer  of  the 
intestine  is  to  induce  tetanic  contraction  or  spasm.  Fur- 
ther, when  the  pupil  is  contracted  by  eserine  tlio  contrac- 
tion is  readily  overcome  by  atropine,  but  the  atropinized 
pupil  resists  tlie  action  of  eserine. 

The  delirium,  hallucinations,  and  illusions  caused  by 
atropine  are  in  no  respect  affected  by  physostigmine.  In 
all  of  the  instances  of  poisoning  by  Calabar  bean  reported, 


*  HermAiis,  op.  dt,  p.  841. 
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the  mind  remained  unaffected  andl  near  tlie  end,  when, 
carbonic-aoid  poisoning  coming  on,  stupor  and  drowsiness 
supervened.  All  respiratory  poisons,  pure  und  simple, 
are  accompanied  at  the  close  of  life  by  the  carbonic  nar- 
cosis due  merely  to  the  suspension  of  hsematosia.  Oar- 
bonic-aciil  narcosis  is  an  important  element  in  the  morbid 
complcxus  of  atropine-poisoning.  These  agents  do  not, 
ther(;fore,  have  an  antagonistic  action  on  the  cerebrum. 

In  the  spinal  effects  of  atropine  and  physostigiuiuc  there 
are  obvious  differences.  They  are  both  paralyzers,  but 
atropine  causes,  in  cold-blooded  animals,  a  subsequent 
tetanic  condition.  AVlien  atropine  nnd  physostigraine  are 
administered  simultaneously,  this  tetanic  condition  occurs 
at  once, — a  fact  which  I  was  the  first  to  demonstrate ;  and^ 
so  exalted  is  the  reilex  function  of  the  spintd  cord,  that  a 
slight  tap  on  the  surface  of  the  body  causes  a  tetaaic 
S|>a8m,  the  condition  in  the  intervals  being  that  of  re- 
laxation. In  several  of  tlio  cases  of  atropine-poisoning, 
trismus  was  a  marked  symptom.  Atropine  affecta  the 
spinal  cord,  us  Ringer  and  MurroU  have  shown;*  and  the 
paralysis  induced  by  it,  they  maintain,  is  largely  spinal, 
although  it  doe3  impair  the  irritability  of  the  motor-nerve 
trunks.  According  to  the  experimenta  of  Dr.  Mary  Put- 
nam Jacobi,  the  sensibility  of  the  sensory  nerves  is  im- 
paired by  atropine.  Physostigmine,  on  the  other  hand, 
increases  the  irritability  of  the  sensory  nerves  and  is  a 
spinal  paralyzer,  leaving  the  motor  nerves  and  the  muscles 
intact  These  agents,  therefore^  agree  on  raoro  points 
than  they  differ  in  their  action  on  the  spinal  cord. 

As  respects  the  function  of  secretion,  there  is  an  obvious 
difference  in  action  between  physostigmine  and  atropine. 
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An  increased  flow  of  saliva,  of  the  iatcstinal  juicoa,  of  the 
tears,  and  of  the  sweat,  is  a  constiiiit.  result  of  the  action 
of  ph^'sostigmino,  and  is  due,  according  to  Ileideiihain,* 
to  a  central  excitation  of  the  secretory  nerves.  This  con- 
clusion seems  established  by  the  fact  that  the  increased 
secretion  of  saliva  failed  to  occur  when  the  chorda  tympani 
was  divided  near  the  submaxillary  gland.  The  action  of 
atropine  is  the  opposite  of  this :  it  8uspends  secretion, 
most  probably  by  paralyzing  the  end  organs  of  the  nerves 
in  the  gland,  for,  as  Schiff  has  shown,  arrest  of  the  secre- 
tion of  the  submaxillary  gland  follows  division  of  the 
chorda  tympani.  Tnoreased  outpouring  of  saliva  takes 
place  when  the  divided  extremity  of  the  nerve  is  galvan- 
ized ;  whence  it  may  bo  concluded  that  physostigraine 
stimulates  the  secretory  centres. 

On  the  motor  functions,  an<l  on  the  muscles,  atropine 
and  physoetigmine  act  ditfureutly.  I  have  already  cm- 
phai«i;tod  tlu*  tctanizing  action  of  atropine  on  cold-blooded 
animals,  and  the  trismus  which  occurs  in  so  many  cases 
of  poisoning.  Botkin  f  wnA  the  first  to  t^how  that  atropine 
paralyzed  the  motor-nerve  trunks,  and  LaschkewichI  and 
Fraser  proved  that,  in  poisoning  by  Calabar  bean,  the 
irritability  of  the  motor  nerves  and  the  contractility  of  the 
muscles  were  unaffected.  The  action  on  the  motor  func- 
tions is  therefore  different  and  not  opposed. 

In  summing  up  the  results  of  the  various  researches,  it 
may  be  regarded  as  established:  1.  That  physoittigmlne, 
or  eeerine,  and  atropine  are  antagonistic  in  their  effecta 
on  the  pupil.  2,  That  ihoy  act  differently,  bat  probably 
not  antagonistically,  on  the  Ikcart,  unless  we  accept  the 
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It  foHowi  from  these  coaddentioitt  that  tiie  lethal  eSecta 
of  phyiOfftigmine,  dae  to  paralysis  of  respiration,  are  over- 
eome  bj  atropine  by  eartaimng  the  re^iratorj  fdnctioD. 
Th^  Committee  of  the  British  Medical  Aaaoctatioa  assert 
that "  the  antsgoniam  exists  within  very  narrow  limits," 
bat  thill  happens  to  be  sufficient  to  avert  death  when 
doaea  litth.*  more  than  lethal  have  b«ea  administered; 
Blill,  the  iiMi  of  phyBostigmine  against  the  lethal  offsets 
of  atropine  is  of  doubtful  propriety.  The  paralyzing  effect 
of  phy^^ivtigmin^i  on  respiration  may.  doubtless,  be  saccca- 
fully  ovorrroino  by  the  suitable  application  of  atropine. 

ATROPIIfK  AND   PILOGARFINK. 

Tlio  AutAgonJAm  of  action  between  belladonna  and  pilo- 
t-arptw,  or  atropine  and  pilocarpine,  is  one  of  the  most 


ATROPINE  ASD  PILOCARPINE. 


interesting,  as  it  is  one  of  the  most  exact,  in  the  whole 
eeries  of  antagoDisms  of  medicioal  agents.  The  functional 
disturbance  produced  by  atropine  has  been  Bufliciently 
elaborated  in  the  preceding  eections.  Our  task  is  now 
chiefly  concerned  with  the  peculiar  powers  and  attributes 
of  pilocarpine.  The  history  of  jaboraiidi  atibrds  us  a 
capital  illustration  of  the  benefit  of  physiological  research 
as  applied  to  the  study  of  remedies.  When  it  was  first 
introducud,  a  great  many  observers  in  all  parts  of  the 
world  set  about  the  study  of  its  actions.  In  an  almost 
incredibly  short  time  we  were  put  in  possession  of  iU 
actions,  and  the  range  of  it)  uses  was  at  ouee  indicated. 
All  has  been  abundantly  confirmed  by  trials  on  man,  and 
the  first  conclusions  arrived  at  have  only  been  supported 
by  subsequent  investigations.  Tlie  literature  of  pilociirpus 
is  already  vast  I  will  call  your  attention  only  to  the 
subject  of  its  antagonistic  action.  We  must  first  form  a 
detiuite  coueepliun  of  what  pilocarpine  does. 

In  a  few  minutes  after  the  alkaloid  pilocarpine  has  been 
injected  subcutaneously,  or  taken  into  the  stomachy  the 
action  of  the  heart  increases,  the  face  flushei*,  and  a  sub- 
jective sense  of  heat  b  felt  throughout  the  body,  but 
especially  about  the  face.  The  inoreiised  action  of  the 
heart  does  not  take  place  when  vury  large  doses  are 
administered,  and  the  increase  from  small  doses  is  not 
maintained  after  the  characteristic  sweating.  The  pupil 
contracts,  spasm  of  the  accoramo<latio!»  oinrurs,  and  re- 
cession of  the  near  point  takes  place.  More  or  less  head- 
ache is  experienced,  and  there  arc  present  a  feeling  of 
frontal  tension  and  transient  vertigo.  Soon  after  the 
flushing  of  the  face  and  the  subjective  sense  of  he:it  are 
experienced,  perspiration  begins,  first  on  the  forehead 
Qsoally,  and  then  over  the  whole  body,  and  presently  the 
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sweating  is  enormous,  the  skin  literally  pouring  out  water. 
Simultaneoualy  with,  or  often  before,  the  sweating,  the 
Halivary  glands  become  active,  and  presently  mouthftil 
after  mouthful  of  saliva  is  discharged,  so  that  the  quantity 
may  be  measured  by  ounces,  even  pints.  In  some  instances 
the  one  secretion  seems  to  bo  substituted  for  the  other. 
Thus,  when  the  salivary  flow  is  great,  tJie  sweat  is  less, 
and  vice  versa^  but  the  usual  experience  is  that  both  secre- 
tions are  enormously  increased.  "With  tlie  full  develop- 
ment of  the  salivary  and  sudoral  discharge,  the  pulse 
declines  in  force,  in  volume,  and  in  the  number  of  beats, 
the  face  becomes  pale,  the  strength  diminishes,  and  a 
feeling  of  exhaustion  is  experienced.  The  temperature, 
which  was  slightly  or  not  at  all  increjised  during  the  stage 
of  excitement,  descends  somewhat  below  normal  after 
the  sweating.  The  secretion  of  urine  is  rather  less  than 
normal,  but  the  bladder  is  irritable  and  the  desire  to 
micturate  is  frequont.  The  surface  of  the  body  is  cool, 
and  a  sense  of  chilliness  ia  experienced.  Drowsiness  comes 
on,  as  a  result  of  the  exhaustion,  and  is  not  a  direct  effect 
of  the  remedy  on  the  brain.  When  the  preparations  of 
pilocarpus  are  taken  into  the  stomach,  and,  to  a  much  less 
extent,  when  the  active  principle  is  thrown  under  the 
skin,  more  or  letis  nausea,  even  vomiting,  is  produced,  and 
not  infrequently  a  watery  diarrhcea. 

The  opposition  of  actions,  between  an  agent  causing 
such  functional  disturbances  as  I  have  just  described  and 
atropine,  is  apparent  at  a  glance.  Let  me  briefly  indicate 
the  main  points  as  a  preliminary  to  the  study  of  the  mech- 
anism of  the  antagauiani.  The  lirst  increase  in  the  cardiac 
movements  caused  by  pilocarpine  is  of  very  short  dura- 
tion, and  is  followed  by  feebleness  of  the  heart  and  dimin- 
ished arterial  tension ;  atropine  induces  and  maintains  a 
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quickened  heart-beat  and  a  high  arterial  tension  during  at 
least  the  whole  duration  of  the  action  of  pilocarpine.  A 
subjectivo  sensation  of  heat  and  flashing  of  the  face  ia 
caused  by  both,  hut  is  very  transient  in  the  cuae  of  pilo- 
carpine. Contraction  of  the  pupil  is  produced  by  pilocar- 
pine, dilatation  by  atropine.  Dryness  of  the  mouth  and 
of  the  skin  results  from  atropine,  profuse  secretion  from 
pilocarpine.  Both  of  these  agents  tend  to  cause  nausea 
and  vomiting,  and  a  watery  diarrhoia.  Both  render  the 
bladder  more  or  leas  irritable,  and  atropine  increases  the 
urinary  secretion  a  little,  while  pilocarpine  diminishes  it. 
As  regards  the  nervous  system  of  animal  life,  no  antago- 
nism exists.  Pilocarpine  does  not  aft'ect  tlie  cerebral  funo- 
tions  directly,  while  atropine  causes  delirium.  Pilocarpine 
induces  weakness  of  the  muscular  system,  but  atropine 
brings  on  a  tetanic  condition  by  stimulation  of  the  cord, 
and  paralj'sis  by  an  action  both  on  the  cord  and  on  the 
peripheral  motor  ucrvea.  In  all  those  actions  involving 
the  functions  of  the  organic  nervous  8\'8tem  there  is  very 
complete  antAgonisra,  but  in  respect  to  the  nervous  system 
of  animal  life  no  antagonism  is  possible. 

The  only  examples  of  application  of  the  antagonism  to 
the  treatment  of  poisoning,  which  I  have  been  able  to 
find,  are  two  cases  of  poisoning  by  belladonna  liniment, 
ret-eived  into  University  College  Hospital  in  charge  of  Dr. 
Sydney  Ringer,*  hut  many  have  occurred  since.  Pilocar- 
pine was  injected  subcutancously  in  both,  without  any  ob- 
vious influence  over  either.  The  exi)erience  in  tlie  more 
important  of  the  two  cases  demonstrated  that  1^  grains  of 
pilocarpine  failed  to  excite  perspiration,  when  j[  of  a  grain 
of  the  same  sample  caused  in  healthy  persons  roost  profuse 
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sweating.  It  is  obvious  that  belladonna  is  relatively  more 
intense,  as  it  ia  more  prolongfcd,  in  its  effeut«. 

Tiic  tirst  cxperimt-'nU  io  determine  the  antagonism  of 
atropine  and  pilocarpine  were  those  of  Valpian,*  and 
were  confined  to  the  t»aUvary  and  sweat  secretions.  When 
the  saliva  and  sweat  are  pouring  out  in  a  stream  from  the 
action  of  pilocarpine,  the  flow  of  secretion  is  almost  in- 
stantly arrested  by  the  administration  of  atropine.  The 
mechanism  of  this  antajronism  has  been  thoroughly  inves- 
tigated by  Vulpian,t  LaQgley,J  Marm6,§  Petrina,  ||  and 
numerous  other  investigators.  Pilocarpine  stimulates  the 
nervo  ends  in  the  glands,  and,  as  Iltidenliain  long  ago 
proved,  atropine  paralyzes  the  end  organs  of  these  nerves. 
The  chorda  tympani  and  the  sympathetic  filaments  distrib- 
uted to  the  submaxillary  gland  being  divided,  pilocarpine 
still  has  power  to  causo  increased  secretion,  as  Langley 
has  shown,  thus  pro\nng  that  this  agent  also  stimulutes 
the  gland-cells.  In  this  respect,  also,  it  is  probable  that 
atropine  haa  an  antagonistic  action.  The  experiments  of 
Langley  on  this  point  have  been  confirmed  by  Nawrocki,f 
Fuchsinger,**  and  iho  other  observers  just  named. 

The  increase  of  secretion  caused  by  pilocarpine  is  not 
limited  tx>  the  skin  and  salivary  gland:*,  but  extendi  to  the 
mucous  membrane  of  the  nose,  bronchi,  and  intestinal 
canal,  although  to  a  less  extent.  The  arrcfit  of  these  se- 
cretions by  atropine  is  not  less  prompt  and  decided.  The 
increased  secretion  caused  by  the  subcutaneous  iqjection 
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of  J  of  a  grain  of  pilocarpine  muriate  or  sulphate  ia  ar- 
reatod  by  yj-y  of  a  grain  of  atropine.  In  a  personal  triiil 
of  this  quantity  of  pilocarpine,  already  described,  I  found 
that  the  salivary  How  began  in  three  minutes,  and  in  live 
minutes  I  was  drenched  by  pei'spiration,  the  flush  of  the 
face  and  sense  of  warmth  hud  ceased,  tlie  surface  felt  cold, 
and  a  condition  of  extreme  bodily  depression  came  on.  A 
marvellous  change  was  wrought  by  the  subcutaneous  in- 
jection of  y^  of  a  grain  of  atropine.  In  three  minutes 
the  sense  of  depression  began  to  decline,  iu  five  minutes 
the  surface  grew  warm  agaiu  and  the  flow  of  sweat  and 
Kaliva  ceased,  so  tliat  by  the  end  of  ten  minutes  the  dis- 
turbancee  caused  by  each  had  disappeared  and  I  was  in 
the  same  condition  as  if  neither  had  been  taken. 

The  tirat  effect  of  pilocarpine  on  tlie  heart  ia  to  increase 
its  action.  This  ia  coincident  with  flushing  of  the  face. 
Belladonna,  after  a  very  brief  prcruoinary  slowing,  greatlyj 
increnscs  the  action  of  the  heart,  and  also  flushes  the  face* 
The  increased  action  due  to  pilocarpine  la  brief,  and  ia 
followed  by  slowing  and  feebleness  of  movement.  The 
resemblance  in  action  is  only  apparent  The  increased 
movement  produced  by  atropine  may  be  explained,  as  we 
have  seen,  in  either  of  two  modes, — by  paralysis  of  inhibi- 
tion, or  by  stimulation  of  the  accelerator  fibres.  The  in- 
creased action  due  to  pilocarpine  is  a  result  of  the  dilatation 
of  the  arterioles.  It  is  just  here  that  the  antagonism  ex- 
ists. The  manometric  observations  of  Kahler  and  Soyka,* 
the  experiments  of  Langley,  Hardenhewer,t  and  Robin,  J; 


*  Kymo^nphiicbe  Venucfae  uber  Jkbomodt,  Arohiv  fQr  exper.  Pathol, 
und  Pbtnnuool.,  Band  tU.  p.  4ftfi. 

t  Berliaer  klioiscbe  Wocbensclirift,  No.  10,  1B77. 

X  lfetud«  PhjTftiologique  et  Tbcrfti>eutique  sur  U  Jabonudi,  Jourruil  da 
Thdrapeutique,  r&rious  oumben  for  1876. 
M  26* 
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alike  deraonstrate  that  pilocarpine  lowers  the  vascular 
tension  by  n  paralyzing  action,  causing  dilatation  of  the 
arterioles.  The  sudden  withdrawal  of  the  blood  to  the 
peripheral  vesseU  necessarily  causes  increased  action  of  the 
heart.  Belladonna  exactly  antagonizes  these  effects:  it 
raises  the  arterial  tension  by  inducing  contraction  of  the 
arterioles.  The  depression  in  the  heart's  action,  and  irreg- 
ularity of  rhythm,  due  to  the  action  of  pilocarpine  on  the 
motor  apparatus,  and  which  succeed  to  the  preliminary 
increased  movement,  are  antagonized  by  atropine  (Ser- 
vice).* 

The  temperature  variations  observed  by  all  who  have.! 
carefully  investigated  this  point  are  explained  by  the  cir- 
culatory disturbance.  According  to  Kobin,  just  before 
sweating  begins,  and  when  it  is  going  on  actively,  the  tem- 
perature rises,  bat  this  does  not  appear  to  be  a  constant 
result  When  the  sweating  has  reached  its  maximum  the 
temperature  begins  to  fall,  the  decline  reaching  from  0.5* 
to  2°  Fahr.,  and  this  reduction  of  body-heat  persists  for 
several  liours, — it  may  be  for  twenty-four  hours  (Robin, 
Cui*8climaun,t  Webcr,J  Kingcr  and  Gould, §  d  ai).  The 
decline  of  temperature  caused  by  pilocarpine  is  antagonized 
and  prevented  by  atropine.  By  raising  the  vascular  tonus, 
and  arresting  or  preventing  the  profuse  discharge  of  saliva 
and  sweat,  atropine  restores  the  norma!  equilibrium,  and 
consequently  the  fall  of  temperature  is  prevented. 

Extending  our  investigation  now  to  the  eye,  we  find  that 
the  most  exact  opposition  of  actions  exists  in  the  effects 
of  pilocarpine  and  atropine  on  tliis  organ.     Myoeis,  spasm 


*  Journal  of  Anatomy  and  PhyBioIofify,  April,  1879. 
f  Berliner  kliniBchc  Wochonschrifl,  Juiio  18,  1877. 
X  CentmlblatL  fur  dio  Med.  WiueiiKh&ft,  Ko.  4i,  1877. 
\  The  Lancet,  Junuary  80,  1876. 
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fif  Mcommodation,  and  reccsflion  of  the  near  point  are 
produced  by  pilocarpine;  and  the  exactly  opposite  effects 
—dilatation  of  the  pupil,  purulysia  of  the  accommodation, 
and  removal  of  the  distant  point — are  produced  by  bella- 
donna (Konitrshofer,  Twetdy,*  QuIezo\V8ki,t  et  «/.). 

That  pilocarpine  directly  affecta  the  brain  is  doubtfiil. 
It  is  true,  headache,  vertigo,  tinnitus  aarinm,  etc.,  have 
been  observed  from  considerable  doacs;  and  drowsiness, 
even  sleep,  accompani(.*a  the  state  of  languor  and  deprea-  ' 
Bion  caused  by  the  profuse  salivary  and  sudoral  discharge 
and  the  lowered  vuacular  tonus.  These  secondary  results 
of  the  action  of  pilocarpine  are  not  antagonistic  to  the 
delirium,  hallucinations,  and  illusions  of  atropine.  Tn  the 
cases  narrated  by  Dr.  Ringer  the  delirious  excitement  of 
belladonna-poisoning  was  not  modified  by  the  action  of 
pilocarpine, — so  that,  viewed  from  either  the  theoretical 
or  the  pnicticiil  stand-|x)itit,  the  existence  of  an  antagonism 
on  the  brain  must  be  denied. 

The  naui^ea  and  vomiting  caused  by  pilocarpine  are 
probably  not  affected,  or  are  increa«ed,  by  atropine,  "When 
the  action  of  the  drug  ceases,  the  stomachal  distress  oc- 
caaioncd  by  it  ceases  also, — hence,  in  this  indirect  mode, 
atropine  may  prevent  or  arrest  it 

I  have  already  indicated  some  points  of  similarity  of 
action  between  pilocarpine  and  atropine, — the  quickened 
heart  and  flushed  face, — but  these,  as  has  been  shown, 
are  apparent,  and  not  real.  They  both  agree,  however, 
in  the  insusceptibility  of  children  to  their  action.  The 
obsen'ationB  of  Ringer  and  Gould  are  very  precise  in  re- 
gard to  this  insusceptibility  of  children  to  the  action  of 


•  The  Lucet,  January  30,  1876. 

t  The  Medical  Tima  and  Guette,  1877,  vol.  il.  p.  1158. 
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jaborandi.  They  found  that  the  quantity  which  sufficed 
to  produce  protuae  sweating  in  adulta  affoctcd  childrt-n 
very  slightly  or  not  at  all.  Children  are  equally  insos* 
ceptible  to  the  fffecte  of  belladonna. 

To  Bura  up  the  results  of  the  investigation,  we  find  that 
belladonna  and  pilocarpus  are  antagonistic  in  their  action ; 
1.  On  the  secretions,  especially  of  sweat  and  saliva,  pilo- 
carpus promoting  and  belladonna  arresting  them.  2.  On 
the  heart  and  arterial  system,  pilocarpus  slowing  and 
enfeebling  the  heart  and  depressing  the  vascular  tonus, 
belladonna  stimulating  the  cardiac  movements  and  raising 
the  arterial  tension.  3.  On  the  eye,  pilocarpus  contracting 
the  pupil,  inducing  spasm  of  accommodation,  and  approx- 
imating the  nearest  and  most  remote  points  of  vision, 
belladonna  dilating  the  pupil,  paralyzing  accommodation, 
and  making  the  vision  presbyopic. 

On  the  bniin  there  is  no  real  antagonism.  The  excite- 
ment, the  delirium  with  lialludnations  and  illuflions,  and 
the  subsequent  coma,  caused  by  atropine,  are  not  afteetod 
by  any  of  the  actions  of  pilocaq)ine.  The  soporose  state 
brought  on  by  the  latter,  as  I  have  pointed  out,  is  a 
secondary  cficot,  the  result  of  exhaustion  and  cerebral 
ansemia. 

Continuing  the  subject  of  tlie  antagonistic  relations  of 
atropine,  we  have  next  to  consider  the  mutual  interac- 
tions of 


ATROPINE   AlfD  UUSCABUfE   OR   AGARICIKB. 

As  muscaria,  or  muscarine,  is  comparatively  little  known, 
it  may  be  useful  to  make  a  preliminary  statement  of  its 
history  and  charaoteristios.  It  is  obtained  from  amanita 
muscaria,  the  fly  fungus.  "We  owe  to  Schmiedeberg  and 
Koppe  the  discovery  of  the  alkaloid,  and  to  Schmiedeberg 
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and  his  pupils  the  full  and  accurate  information  now 
in  our  posscaaioii  in  regard  to  its  physiological  actions.* 
Muscarine  has  strong  alkaline  and  basic  properties,  uniting 
with  acids  to  form  salts.  It  is  a  colorless  substance 
having  the  consistence  of  syrup,  is  readily  soluble  in  water, 
and  iU  suite  deliquesce  rapidly  on  ex{K>sure  to  air.  It 
seems  to  be  actively  toxic, —  ^  of  a  grain  producing  in 
the  human  subject  very  decided  symptoms.  The  effects, 
taking  a  general  view,  are  as  follows :  CoiiHiderable  gastro- 
intestinal disturbance,  nausea,  vomiting,  and  diarrhtea, 
and  violent  colic,  due  to  a  tetanic  contraction  of  the  mus- 
cular layer  of  the  bowel,  are  produced  by  it.  An  active 
and  rather  pleasurable  delirium,  rambling,  and  incohe- 
rence, not  unlike  that  of  alcohol,  are  caused  by  the  fungus, 
BO  that  it  is  used  as  an  intoxicant  by  some  of  the  inhab- 
itants of  Eastern  Asia.  In  toxic  doses  the  excitement  is 
followed  by  more  or  less  profound  stupor,  epileptiform 
attacks,  trismua,  and  abolition  of  all  rcdex  niovcmenta. 
During  the  stoge  of  pleasurable  intoxication  the  pupil  ia 
contracted,  vision  is  dim,  objects  arc  seen  as  through  a 
mi.st,  and  also  probably  double.  The  action  of  the  heart 
is  weakened  and  liually  arrested  in  the  diastole,  the  res- 
piration is  labored  and  stertorous,  the  salivary  secretion 
in  increased,  the  surface  of  the  body  becomes  cold,  and 
death  ensues  from  failure  of  the  heart 

On  the  brain,  it  is  probable  that  muscarine  acts  in  two 
modes,  directly  and  indirectly;  it  first  excites  the  cells  of 
the  gray  matter,  and  ultimately  paral)T5Cfi  them;  the  heart 
being  weakened,  less  blood  passes  to  the  brain,  and  hence 
this  organ  is  in  a  condition  of  anannia.     On  the  eye  mna- 

*  I>M  Muscarin,  dju  j^fligo  Altftloid  dod  yiio^npitxv*.  eU-  ,  Lvipsig, 
1869;  «Im>,  ArchtT  fur  oxper.  PathoL  uod  FtuLnoACuL,  U4e.  iv.  u.  vi. 
HermaiiD,  op.  dt. 
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MviiM  prodaoefl  peculiar  effects.  It  cutses  epAfim  of  the 
Acoommodadon  and  a  markni  degree  of  mvosis,  by  stimu- 
lation of  the  motor  ocnii.  The  virion  i^  disturbed,  there- 
fore, by  the  iipaHm  of  the  ac<x>mmodatire  apjiaratua  and 
by  the  myoniff,  which  limits  the  amount  of  Hght  admitted 
to  the  retina. 

The  seoretioos  generally  are  increased  by  muscarine, 
but  it  eflpocially  utimulaten  the  salivary  secretion.  Accord- 
ing to  Tr^voBt,*  the  bile  and  the  pancreatic  and  urinary 
Recretions  are  increased.  It  promotes  the  salivary  secro- 
lion  by  Htiniulnting  the  end  organs  of  the  nerves,  and  this 
in  independent  of  a  centric  influence,  for  it  takes  place 
uf\er  the  trunks  of  the  nerves  have  been  dividcd.t  It  ia 
probable,  if  Prevost'a  new  is  correct,  that  the  incrcafie  of 
the  tithcr  wcretionn  is  due  to  the  same  mode  of  action. 

A  slight  and  momentJiry  increase  in  the  cardiac  move- 
menlH  i«  first  prodncx'd  l>y  muscariue,  but  this  is  followed 
by  retardation.  Direct  application  of  this  agent  arrests 
the  heart  In  the  diastole,  but  mechanical,  chemical,  or  elec- 
trical irritation  will  induce  contraction.  Section  of  the 
vagi  does  not  prevent  tliis  effect.  It  may  theroforo  be  con- 
cluded that  nuiHcarino  acts  on  the  motor  ganglia  in  the 
substance  of  the  heart,  and  not  on  the  muscle,  nor  on  the 
apparaturt  of  inhibition.  A  very  considerable  decline  in 
tbo  blood-presfiure  is  a  constant  result,  after  a  short  pre- 
limirntry  rise.  The  walls  of  the  vessels  relax,  as  Bogoss- 
ItuvKkyt  has  shown,  and,  as  the  action  of  the  heart  is  at 
tia*  same  linio  depressed,  it  is  obvious  that  the  vascular 
tonston  must  bo  reduced.     During  the  stage  of  delirious 

•  Our    >t-.l.  .K-  r«rlf,  1870,  tomo  iii.  p.  24;{. 

t  K.  A.  Knirk,  [>or  AntAgooumns  d.  Gifle.    Volkmrniu's  SamniL  klin. 
Vyrtr.,  No.  16fl,  1879. 
X  Oontnilblatt  (Ur  dio  Med.  WUieDKh&ft,  97,  1670. 
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excitement,  the  respiration  is  rather  hurried,  but  when  the 
subeeqaeot  depression  comes  on,  the  respiration  hecomeB 
slower  and  shallower,  this  result  heiog  due  to  a  paralyzing 
action  of  muscarine  on  the  respiratory  centres. 

When  we  come  to  compare  these  disturbances  of  funo- 
taon  caused  hy  muscarine  with  those  produced  by  atropine, 
we  must  admit,  with  Schmiedeberg,  that  do  example  of 
phyi^iological  antagonism  could  be  more  exact.  On  the 
brain,  the  intoxication,  with  cerebral  amemia,  of  muscarine 
is  opposed  by  the  active  delirium  and  cerebral  hypertemia 
of  atropine.  On  the  eye,  the  contracted  pnpil  of  musca- 
rine, due  to  stinmlation  of  the  circular  fibres  hmervated 
by  the  third  nerve,  is  opposed  by  the  dilated  pupil  of  atro- 
pine, produced  by  stimulation  of  the  radiating  fibres,  in- 
nervated b^-  the  sympathetic.  The  efiect  of  atropine  on 
the  eye  ia  relatively  more  poweHul,  for,  when  the  pnpil  ia 
contracted  by  mui*citrine,  it  can  be  dilated  by  atropine, 
but,  when  dilated  by  atropine,  it  cannot  then  be  contracted 
by  muscarine.  On  the  function  of  secretion  the  antago- 
nit»m  i«  not  lesi*  striking.  Muscarine  promotes  the  salivary 
secretion  by  stimulating  the  end  organs  of  the  nerves  in 
the  gland,  and  atropine  arrests  this  secretion  by  paralyzing 
these  nerves.*  But  atropine  is  relatively  more  powerful 
here,  also,  for,  when  the  salivary  secretion  is  arrested  by 
atrojiine,  muscarine  cannot  re-establish  it,  yet  the  secretion 
caused  by  the  latter  is  promptly  arrested  by  the  former. 
This  opposing  mechanism  probably  extends  to  the  hepatic 
and  }>ancreatie  secretions  as  well.  The  intestinal  cramp 
caused  by  muscarine  is  removed  by  atropine.  On  the  heart, 
nothing  can  be  more  perfect  than  the  opposing  actions  of 


*  Luchiingcr,  Die  Wirkungen  von  MuKarin  u.  Atropin  *uf  d.  Scbweit»> 
driben  d.  Knlxe,  etc.,  Archiv  fljr  die  g«s.  Pbyi.,  IB,  1878,  p.  601. 
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theee  agents.  This  fnct  is  frcf|ucntly  adduced  by  pbysiolo- 
girtts  as  u  atrikiug  exi'mplification  of  tlic  doctrine  of  untago 
nism.  If  the  heart  is  arrested  in  the  diastole  by  muscarine, 
it  ia  started  again  by  atropine.  If  an  animal  is  lirst  brought 
under  the  iuHuetice  of  atropine,  the  heart  is  not  stopped 
by  muHcarine,  notwitlistanding  it  is  so  readily  poisoned 
by  thin  agent  The  antagonism  is  equally  exerted  on  the 
respiratory  function :  muscarine  lessens  the  respiratory 
movements  and  finally  arrests  them,  while  atropine  stim- 
ulates this  function. 

Thus,  viewed  from  all  sides,  these  agents  are  exactly 
antagonistic.  Is  a  function  disturbed  by  one  agent  in  a 
particular  mode,  it  is  also  diMurbed  by  the  other  agent  in 
an  opposite  mode.  In  fact,  we  should  search  in  vain  for 
an  illustration  of  tiie  law  of  antagonisms  more  perfect  than 
that  subsisting  between  atropine  and  muscarine. 

ATROPINE   Ain>   QUININE. 

The  only  systematic  experimental  investigation  of  the 
antagonism  between  atropine  and  quinine  which  T  have 
been  able  to  find  is  that  of  Pantelejeffi*  Clinical  experi- 
ence on  this  point  is  abundant  enough,  but  we  are  not 
now  concerned  with  this  aspect  of  the  question.  Pantel- 
ejcif  has  ascertained  tliat  quinine  arrests  the  heart  in 
diastole,  and  that  the  subsequent  administration  of  atro- 
pine ca\ises  the  heart  to  resume  its  contractions.  This 
result  was  ol>served  both  in  frogs  and  in  rabbits.  In  the 
latter  animals,  when  the  action  of  the  heart  was  resumed 
after  the  suspension  of  its  movements,  the  auricles  began 
to  contract  before  the  ventricles.  Examination  of  the 
web  of  the  frog's  foot  disclosed  the  interesting  fact  that, 


•  The  Lftiwet,  July  81,  1880,  p.  176. 
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after  the  eubcutaaeoos  injection  of  quinine,  the  calibre  of 
the  arteriolea  was  lessened  by  contraction  of  their  walls, 
while  the  opposite  eU'ect,  or  dilatation,  followed  tlie  ad- 
ministration of  atropine.  Quinine  causes  a  rise  in  the 
blood-pressure,  after  a  brief  preliminary  fiiU,  and  atropine 
retards  it. 

BROH^  UYDRATB  AND  ATROPINE. 

One  of  the  suhjeets  undertaken  by  the  Committee  of 
the  British  Medical  Association,  to  whose  important  labors 
I  have  au  oAen  to  refer,  was  the  investigation  of  the 
antagonism  of  bromal  hydrate  and  atropine.  Thia  research 
was  especially  in  charge  of  Profensor  McKendrick,  and 
the  scope  of  it  was  limited  to  the  lethal  effects.  All  of 
the  facte  are  comprehended  in  the  conclusions  to  which 
he  was  conducted  Uy  his  experiments,  as  follows : 

"1.  There  is  a  distinct  physiolo^cal  antagonism  be- 
tween bromal  hydi*ate  ami  atropine.  2.  After  a  fatal 
doBe  of  bromal  hydrate,  the  introduction  of  atropine 
arrests  excessive  secretion  from  the  salivHry  glands  and 
mucous  surfaces  of  the  lungs,  and  thus  obviates  the  ten- 
dency to  death  from  asphyxia,  caused  by  the  accumulation 
of  fluids  in  the  air-passages.  Atropine  alsn  causes  con- 
traction of  the  blood-vessels,  aud  thus  antagonizes  the 
action  of  bromal  hydrate,  which  causes  dilatation  of  these 
vessels  by  paralysis  of  the  sympathetic  nerve.  3.  While 
atropine  maysavi*  life  after  a  fatal  dose  of  bromal  hydrate, 
the  converse  apparently  does  not  hold  good,  as  we  never 
have  succeeded  in  saving  life  aft^tr  a  fatal  dose  of  atropine 
by  the  subsequent  injection  of  bromal  hydrate." 


ATROPINE   AND   ACOKTriNB. 


The  last  application  of  the  physiological  antagonism  of 
atropine  is  that  with  aconitine,  for  which  we  arc  indebted 
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to  Dr.  J.  Milner  FodiergilL*  These  researches  are  not 
eztennve,  bat  ihej  probably  repre»ent  the  actual  state  of 
the  antagonism.  A  priori,  a  very  perfect  and  extended 
opposition  of  actions  would  be  presumed  to  exist  Acot 
tine,  a  respirutoiy  and  cardiac  depressant,  ought  to  be^ 
neutralized  by  atropinCf  m  respirator}*  and  cardiac  stimu- 
lant. The  facts,  in  the  main,  support  this  supposjition. 
^'  Thus,  to  a  rabbit  weighing  two  pounds  six  ounces,  I 
gave,"  says  Dr.  Fothergill,  "  3  grains  of  atropine,  and  six 
minutes  aflonvarda  yj^j-  grain  of  aconitine;  the  animal 
survived.  A  week  afterwards  the  same  rabbit  had  the 
aconitine  alone,  and  died  in  two  hours  and  a  half."  Small 
doses  of  atropine  he  found  had  very  striking  effects  on 
animals  to  which  lethal  doses  of  aconitine  had  previously 
been  admiuiatered.  The  uoimals  ull  recovered  from  doses 
of  aconitine,  which  subsequently  killed  them  all  when  ad- 
ministered without  the  atropine.  "  It  was  found,  how- 
ever, that  if  the  administration  of  the  atropine  was  de- 
layed beyond  sixteen  minutes,  it  was  powerless  to  arrest 
the  lethal  action  of  aconitine." 

HORFJUNB  AND  ATROPINB. 

Bo  numerous  and  important  are  the  uses  of  these 
agents  when  administered  together  that  separate  and 
independent  consideration  of  the  combiuatjon  seems 
necessary  and  desirable.  The  two  agents  are  used  to- 
gether in  varying  proportions,  and  much  depends  on  an 
accurate  a^ustmontof  the  quantities  to  the  powers  respeo- 
tavcly. 

A  permanent  solution  may  be  prepared  as  follows : 


•  The  AnUgoniam  of  TherapeuUc  Agenta-     Philadelphia,  1878,  p.  41. 
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H    Horphios  Bulphatls,  gr.  xvi ; 
Atropiiue  lulphatU,  gr-  u ; 
Acidi  oarboUci,  gr.  viij ; 
Aqua  UurcMwrasi  wd  chlorofonni,  3!.     M. 
Stg. — Five  (6)  minims  coatmn  |  of  a  gndn  of  morphine  and  ^  of  ft 
grain  of  atropine. 

A  paiicillium  develops  in  the  solution,  and  slowlv  dimin- 
ishes ita  activity  by  growiug  at  the  expense  of  the  allat- 
loids. 

Powders  for  extemporaneous  aohttions  maybe  prepared 
ad  follows : 

H  Morpbin»  eulpliutie,  9'i 
Atropinie  lulphatis,  gr.  u. 
M.    Fi«t  pulv.  No.  exx.  (120). 
Sig.— Kach  powder  conUiai  |  of  a  gmin  of  morphine  and  j^  of  a  grain 
of  alropinc. 

On  the  whole,  these  are  to  be  preferred:  they  are  con- 
venient to  handle,  readily  soluble,  accurate,  and  therefore 
satisfactory.  The  relative  proportions  of  morpliiuo  and 
atropine  in  the  solutions,  as  in  the  powders  of  tlie  mLxed 
alkaloids,  will  be  governed  by  the  character  of  the  cases 
for  whicli  they  are  administered, 

HiSTORT. — By  the  year  1810  considerable  experience  of 
an  empirical  kind  had  accumulated  in  regard  to  the 
antagonism  of  opium  and  belladonna;  for  we  find  that  in 
this  year  Joseph  Lipp  pablished  an  inaugural  thesis  on 
the  toxic  ef!ect8  of  belladonna  berries,  and  on  the  curative 
powers  of  opium.  We  owe  to  Graves,  the  great  Dublin 
clinioan,  the  first  really  scientific  suggestion  of  an  antag- 
onism. He  supposed  that  the  state  of  the  pupil  would 
afford  an  indication  in  fevers  of  the  need  of  opium  or 
belladonna — the  former  to  be  given  when  Uie  pupil  waa 
dilated,  the  latter  when  it  was  contracted.    Acting  on  tliia 
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auggestion,  T>r.  Thomas  Andereon,*  of  Edinburgh,  cm- 
ployed  belladonna  against  opium-poisoniMg — a  mydriatic 
against  a  myositic — with  success.  Two  years  subsequently, 
Dr.  William  11.  Musaeyjf  of  Cincinnati,  seeing  the  ac- 
count of  Dr.  Anderson's  ojiscs,  tried  the  &ame  expedient 
succeaefuUy  in  a  case  of  attempted  suicide  with  laudauum. 
In  July,  1859,  Mr.  Benjamin  Bell,J:  of  Edinburgh,  pub- 
lished au  account  of  two  cases,  in  which  symptoms  of 
poisoning  produced  by  tlie  subcutaneoua  injection  of  atro- 
pine were  removed  by  considerable  doses  of  morphine. 
Influenced  by  these  results  of  Mr.  Bdl,  in  December  of 
the  same  year  Air.  Seatoti,§  of  Leeds,  treated  eiglit  cases 
of  poisoning  by  belladonna  berries  with  opium, — seven  of 
tlie  eight  cases  recovering.  In  January,  1862,  Dr.  C.  C. 
Lee,||  of  Philadelphia,  rejH>rted  two  cases,  one  of  opium- 
poisoning  treated  by  belladoima,  and  one  of  belladonna- 
poisoning  treated  by  opium,  the  result  a  success  in  each 
case.  Dr.  Lee  also  cuterud  into  Bome  detail  on  the  litero.- 
ture  of  the  subject,  referring  to  the  experiences  of  Ander^ 
son,  Mussey,  and  Seaton,  and  to  the  adverse  experiments 
of  Brown-S6quard.  During  the  same  year  (1862),  tlio 
most  important  paper  which  hud  hitherto  been  published 
made  its  api)eanince  from  the  jHrn  of  Dr.  William  F. 
Norris.^  In  this  paper  the  cases  illustrating  an  antagonism 
of  action  between  opium  and  belladonna,  which  had  been 
previously  published,  were  tabulated ;  and  a  ftill  historical 


*  Braitbw»ite'«  Retrospect,  1865,  Part  xxx.  p.  801. 
■f  The  Cincinnati  Medical  OljBerver,  1866,  vol.  i.  p.  70.    Thi-ro  wpto  but 
twn  volumcB  ifflued  of  thU  periodical,  wben  it  wai  united  with  The  Lanoet, 
X  The  Edm>turgh  Medical  Journal,  1869,  vol.  iv.  p.  1. 
\  The  Medical  Timus  and  QnxettA,  D«ooniber,  8,  1369,  p.  651. 
11  The  Americao  Journal  of  the  Medical  Soienocs,  vol.  xlii. 
f  Ibid.,  vol.  xUv. 
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account  of  the  Bubject,  &om  which  subeequcnt  writers 
have  drawn  their  information,  and  to  which  I  am  much 
indehtt'd,  ib  there  given.  In  1865  an  admirable  paper, 
based  on  clinical  and  experimental  observations  made  at 
the  military  hospital  for  wounds  and  injuries  of  the  nerves, 
and  embodying  the  resulu  of  an  iniinense  experience,  waa 
published  by  Drs.  Mitchell,  Morehouse,  and  Keen.*  In 
the  following  year  (1866)  Dr.  Constantin  Paul  f  published 
a  monograph,  eupportiug  the  view  of  the  existence  of 
such  antagonism.  Since  thiii  time  the  cases,  papers,  and 
monographs  have  so  greatly  multiplied  that  it  would  be 
impracticable  to  name  them  all  in  this  historical  review. 
I  have  collected  all  the  published  cases  for  statistical 
study,  and  will  refer  to  the  more  important  papers  and 
monographs  hereafter.  The  cases  thus  far  collected  by 
me  number  one  hundred  and  sixty  of  opium-  and  bella- 
donna-poisoning, in  which  the  one  drug  was  used  to 
counterbalance  the  effects  of  the  other. 

The  history  of  this  subject  would  not  be  complete  with- 
out some  reference  to  the  opinions  of  those  who  doubt 
the  existence  of  the  antagonism,  or  disbelieve  in  it  utterly. 
The  opposition  to  the  generally-accepted  view  is  based 
chiefly  upon  researches  on  animals.  The  most  influential 
of  these  experimentalists  is  Browu-86quard.t  His  obser- 
vations have  been  made  for  the  most  part  on  guinea-piga 
and  rabbits.     Bois  §  studied  the  effects  of  these  agents  on 


*  ThA  American  Journal  of  tfao  MedicBl  Rciences,  Julj,  1866,  vol.  I.  p. 
67.  On  th«  AnUgonism  of  Atropine  and  Morpfainc.  Foundr<I  on  Ob«er- 
TKtiou  ftod  Experiment  made  At  tbo  TTnlted  Stotca  IlfMpiul  for  Injuries 
iind  DiMtMt  of  Uie  Nervous  Sjftem. 

t  De  I' Antagoniime  en  Pktholo^ie  et  en  ThJmpeatiqtie,  1866,  pp.  92-1 1 6. 

X  Joor.  do  U  PbynoL,  etc.,  1860,  tome  iii.  p,  726. 

2  O&x.  daHftp.,  71,  1846. 
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cata.  He  regards  the  following  cxperimeuta  as  conclusive 
accainst  fiie  view  that  an  antagonism  exists.  To  a  cat  he 
gave  a  <lose  of  morpbiue  just  less  than  sufficient  to  cause 
death;  when  entirely  recovered  from  the  effects  of  this 
quautitj',  ho  gave  to  the  same  cat  a  dose  of  atropine 
ha\nng  eflect^  just  short  of  lethal.  \Vhen  a  sufficient  time 
had  elap>8ed  to  insure  complete  recovery  from  that  dose, 
he  administered  those  quantitios  together,  when  the  result 
was  fatal.  Camus  *  investigated  the  action  of  the  alkaloids 
of  opium,  and  the  antagonism  of  atropine  and  morphine, 
usiug  cata  and  pigeons,  while  Oueumf  conducted  his  rc- 
Bcarches  on  frogs.  In  what  mode  soever,  or  on  what 
animals,  the  investigations  were  conducted,  the  results 
were  uniformly  opposed  to  the  existence  of  an  antagonism. 
I  may  now  anticipate  so  far  as  to  say  that  the  methods  of 
investigation  pureuod  were  not  free  from  sources  of  fallacy, 
and  that  the  results  obtained  were  largely  vitiated.  The 
most  elaborate  series  of  experiments  on  this  topic,  em- 
bracing animals  and  men,  were  those  of  narley,j  but  his 
facta  admit  of  a  different  interpretation  from  that  which 
he  baa  given  them.  His  ftiudamental  error  consists  in 
regarding  os  examples  of  antagonism  only  those  in  which 
the  opposition  of  actions  exists  throughout  the  whole 
range  of  effects,  which,  as  I  have  already  stated,  is  hardly 
true  of  any  known  examples. 

In  1870,  Dr.  Zoning  §  published  a  dissertation  on  the 
supposed  antagonii^m  of  morphine  and  atrojiine,  his  re- 
search being  conducted  on  animals.     As  had  hia  prede- 


*  Qflz.  Hcbdom.,  2  sir.,  1665,  V3m&  xU.  p.  32. 

t  Schmidt's  Jabrbilcher,  Band  cixviti.  p.  288.     (Abilract.) 

X  The  Old  VpgoUtlo  Neurotics,  pp.  280  and  291. 

\  Schmidt's  Juhrbdchfir,  Band  cxiix.  p.  18. 
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oeseors  in  this  inquiry,  Kbning  decided  adversely  to  tlie 
existence  of  this  anUigoniam,  altliough  be  notod  the  au- 
uigonizing  inflaence  of  these  agents  on  the  pupil,  the  ree- 
piration,  and  the  action  of  the  hearL  In  1873,  Frohlich,* 
of  Wurzburg,  experimented  with  these  agents  on  froga 
and  cats.  His  experimcnta  rather  indicated  the  existence 
of  points  of  opposition,  but  not  sufficient  to  prevent  death 
from  a  lethal  dose  of  both  agents.  In  1874  f  appeared 
the  report  of  the  committee  appointed  by  the  British 
Medical  Association,  Professor  J.  Hughes  Bennett,  M.D., 
of  Edinburgh,  chairman.  In  making  the  report  on  this 
division  of  the  subject — the  antagonism  of  morphine  and 
atropine — the  reporter  aays,  "Extraordinary  pains  were 
taken  to  determine  the  question  whether  or  not  morphine 
and  atropine  were  antagonitstic  of  one  another;  and  the 
researches  now  to  be  deBcribe<l  will  be  found  to  add 
largely  to  our  precise  and  exact  knowledge  as  compared 
with  the  unfounded  and  contradictory  opinions  which 
have  hitherto  prevailed.  The  conclusions  at  which  they 
arrived,  after  experiments  on  the  rabbit  chiefly,  are  aa 
follows : 

**  1.  Sulphate  of  atropine  is  physiologically  antagonistic 
to  the  meconate  of  morphine  within  u  limited  area.  2. 
Meconate  of  morphine  does  not  act  beneficially  after  a 
large  dose  of  sulphate  of  atropine,  for  in  these  cases  the 
tendency  to  death  is  greater  than  if  a  large  dose  of  either 
fiubi^noc  had  been  given  alone,  3.  Meoonate  of  mor- 
phine is  not  specifically  antagoniatic  to  the  action  of  sul- 
phate of  atropine  on  the  vaso-inhibitory  nerves  of  the 
heart;  and»  4,  the  beneficial  effect  of  sulphate  of  atropine 


*  Phftmuikolo^iacihfi  Untenuchimi^n,  187S,  pp.  224  and  281. 
f  The  Britiih  Modioftl  Joarul^  1874,  toL  U.,  rarioui  aumbcn. 
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after  the  administration  of  large  doses  of  meconate" 
morpkinc  is  probably  due  to  the  action  sulphate  of  atro- 
pine exerciBCfl  on  the  blood-veesels.  ...  It  may  also  assist 
up  to  a  certmn  point,  not  precisely  fixed  in  these  experi- 
ments, by  stimulating  the  action  of  the  heart  through  the 
sympathetic,  and  obviating  the  tendency  to  death  from 
deficient  respiration  observed  after  large  doses  of  mor- 
phine.*' 

In  1876  the  same  investigation  was  undertaken  by 
Corona,  dogs  and  cats  being  the  animals  employed.  He 
arrived  at  the  singular  conclusion  that  a  jwirtial  physio- 
logical antogomsm  existed  between  morphine  and  atropine, 
but  not  a  therapeutical  antagonism, — for  whilst  morphine 
is  useful  in  ati'opiue-poisoning,  in  poisoning  by  morphine, 
Uie  cfl'ects  are  not  removed  by  atropine.  In  this  opinion 
Corona  stands  quite  alone.  In  the  following  year  (1877), 
Dr.  Hans  Houbach  reviewed  the  literature  of  the  subject, 
and  undertook  a  new  investigation  of  the  supposed  antag- 
onism, confining  his  experimental  research  to  animals. 
These  investigations,  carried  on  at  Binz's  laboratory  at 
Bonn,  support  the  view  of  a  limited  antagonism  in  th% 
cardiac  and  respiratory  organs  but  not  in  general. 

Phtsiolooical  Effects. — Although  much  has  been  sale 
in  the  preceding  pages  upon  the  physiological  effects  of 
morphine  and  atropine,  when  separately  administered,  it 
is  necessary  now  to  show  the  influence  which  the}'  recipro- 
cally exert  when  administered  together.  Their  so-called 
"physiological  antagonism"  may  be  most  conspicuously 
exhibited  by  a  comparison  of  their  individual  with  their 
combined  action  on  the  different  parts  of  the  body.  ^^ 

1.   On  the  Nervous  S}/stem. — ^Both  act  upon  the  brain,-^H 
atropine  producing  delirium,  hallucinations,  and  disturbed 
Bleep;  morphine  causing,  generally,  somnolence.     Both 
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relieve  pain,  but  this  effect  is  much  more  decidedly  the 
property  of  morphine.  Both  produce  disorders  of  motility, 
BtAggcring,  difficulty  of  co-ordiniiting  muscular  niove- 
meuta,  vertigo,  coufuiiion  of  mind^  aud  headache.  When 
given  togotlier,  these  effects  are  curiously  modified. 

Morpliiue  corrects  the  hallucimitions  and  phantasms  of 
atropine. 

Atropine  in  smull  doses — ^  of  a  grain — increases  the 
hypnotic  power  of  morphine;  but  if  the  quantity  of  atro- 
pine be  sufficient,  it  overpowers  the  effects  of  morphine 
on  the  ot'rebrum,  causing  wakefulness  or  disturbed  sleep, 
phantasms,  and  illusions. 

The  pain-reUeving  power  of  morphine  is  increased  by 
atropine. 

The  disorders  of  motility,  and  the  vertigo,  arc  not  di- 
minislit^d  when  the  two  agents  are  used  together,  but  the 
after-headache  and  contusion  of  mind  arc  much  less. 

When  toxic  doses  are  used,  the  narcotism  of  morphine 
is  overcome  by  atropine,  and  vice  versa.  In  a  ciise  which 
occurred  to  myself,  and  which  I  have  already  referred  to, 
serious  symptoms  produced  by  1  grain  of  morphine  were 
relieved  by  ^  of  a  grain  of  atropine.  As,  however,  the 
effects  of  atropine  are  much  more  prolonged  than  those  of 
morphine,  it  is  not  easy  to  exactly  counterbalance  the  effecta 
of  one  by  the  other.  The  cases  of  morphine-poi«oi»ing, 
in  which  atropine  was  used  as  an  antidote,  that  have  fallen 
under  my  observation,  received  too  much  atropine,  the 
toxic  s\'mptoms  of  the  latter  remaining  long  after  the 
narcotism  of  the  morphine  ha<l  disappeared. 

Upon  the  organic  nervous  system  these  agents  seem 
exactly  to  antagonize  each  other. 

Morphine  causes  contraction  of  the  pupil,  and  a  te- 
tanic condition,  according  to  Graefe^  of  the  muecle  of 
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accommodation;  atropine  causes  dilatation  of  the  pupil, 
and  contraction  of  the  ciliary  muscle.  When  used  to- 
gether, these  cflecta  may  be  precisely  balanced.  It  takes, 
however,  but  a  minute  quantity  of  atropine  to  overcome 
the  action  of  morphine  on  the  pupil.  When  these  effects 
on  the  pupil  are  balanced,  it  does  not  follow  that  the 
muscle  of  accon»modation  ia  in  a  condition  to  act  in  a 
normal  manner,  for  visual  defecta  frequently  remain. 

Morphine  and  atropine  antagonize  each  other's  action 
on  organic  muscular  fibre.  Morphine  prevents  the 
contraction  of  the  arterioles  produced  by  atropine,  and, 
aa  a  consequence  of  this  action,  prevents  the  subee- 
quent  relaxation  of  the  muscular  fibre.  They  antagonize 
each  other,  therefore,  as  respects  their  action  on  the 
arterial  tension. 

2.  On  Ciradatimi  catd  Respiration. — Morphine  depresses 
the  action  of  the  heart;  atropine  ia  a  powerful  cardiac 
stimulant.  Morphine  inducea  pallor  of  the  surface,  and 
reduces  the  external  temperature ;  atropine  causes  redness 
and  injection  of  the  skin  and  elevation  of  the  body-heat. 
The  extent  to  which  they  modify  each  other's  action  ia 
well  exhibited  in  the  aimcxcd  diagram.  It  will  be  seen 
that  the  antagonism  between  them  does  not  extend  to  the 
respiratory  function ;  for,  whllKt  morphine  administered 
alone  depressed  the  respiration  from  17  to  12  per  minute, 
morphine  and  atropine  combined  reduced  the  number 
from  18  to  10.  Wlien  Dr.  Be  Coureey  received  the  mor- 
phine alone,  he  experienced  much  less  soporific  effect  than 
when  both  agents  were  injected  together;  and  to  this 
quiescent  state  of  the  cerebral  functions  is  to  bo  attributed 
the  slower  respirator)'  movements.  The  morphine  exer- 
cises a  marked  influence  over  the  increase  of  body-heat 
produced  by  atropine.     Notwitiistanding  this,  the  flushing 
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of  the  fee©  and  the  strong  subjective  sense  of  heat  are  ex- 
perienced by  the  patient  almost  as  fully  when  morphine 
is  atlminiBtered  with  atropine  as  when  atropine  is  given 
alone. 

In  the  experiment  represented  on  the  diagram,  the 
quantity  of  atropine  was  not  sufficient  to  produce  the  full 
degree  of  antagonism,  otherwise  the  pulse-line  wonld 
have  continued  on  the  same  plane.  In  so  far  as  the  atro- 
pine influence  preponderates,  a  progressive  rise  in  the 
pulse-rate  is  noted. 

3.  Chi  the  Digestive  Apparatus. — As  regards  drrncas  of 
the  mucous  membrane  of  the  mouth,  fauces,  larynx,  etc., 
there  is  no  antagonism,  but  both  agents  produce  this  state 
and  exalt  it  when  ailministered  together.  Morphine  tends 
to  produce  constipation ;  atropine  relaxes  the  bowels. 
When  administered  together,  they  produce  almost  im- 
mediately intoMinal  movements,  frequently  borborygmi, 
and  sometimes  sharp  pain,  and  tlie  bowels  are  kept  in  a 
soluble  state.  The  sickness  and  nausea,  and  the  not  un- 
common great  depression  of  the  vital  powers  caused  by 
morphine,  are  opposed  by  atropine.  These  agents  may 
therefore  be  given  together  in  cases  in  which  morphine 
cannot  be  borne  alone.  The  after-stomachal  efiects  of 
morphine' — indigestion,  loss  of  appetite,  a  pasty  tongue — 
arc  much  diminished  by  the  atropine,  but  are  not  abso- 
lutely prevented.  Atropine  itself  is  capable  of  producing 
these  stomach  disorders  when  used  in  considerable  doses; 
hence,  to  produce  the  result  which  I  have  described, 
the  proportion  of  morphine  and  atropine  should  be  as 
follows : 

J     Morphine,  J  of  a  grain ; 
'      Atropine,  ^hi  ^^  *  grain, 

4.  On  the  Gmiio-mnary  Organs. — These  agents  are  an- 
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tagonifitic  as  to  their  eft'ects  on  tho  kidneys  and  the  urinary 
excretion.     Morphine  suspends  and  atropine  promotes  the 
functional  activity  of  the  kidneys.     By  inducing  conges- ' 
tion  of  the  Malpighian  tuf^a,  and  increasing  the  rwa  tergOy 
atropine  acts  up-  a  diuretic,  and  with  the  additional  water 
there  strains  oft'  from  the  blood  the  larger  amount  of' 
urates  produced   in   the  more  rapid    metamorphosis  of 
tissue.     Morphine  increases  the  action  of  the  tiudoriparoua 
glands,  and  atropine  diminishes  it,  thereby  in  the  one  case' 
lowering,  in  the  other  case  exalting,  the  functional  activity 
of  the  kidneys. 

Both  produce  dysuria,  but  thin  result  comes  of  a  differ- 
ent action  in  each  case.  Morphine  impairs  the  contractile 
power  of  the  muscular  coat  of  the  bladder,  so  that  it 
contracts  with  difficulty,  the  emission  of  urine  taking 
place  slowly;  atropine  maintains  steady  tonic  contraction 
of  the  sphincter,  so  that  it  dilates  slowly  under  the  volun- 
tary effort,  when  the  desire  to  micturate  is  experienced. 

Both  morphine  and  atnipine  impair  the  sexual  appetite ; 
atropine  at  once,  and  morphine  when  h>ng  used. 

A  comparison  of  the  actions  on  man  shows  tliat  opium 
and  belladonna  act  oppositely,  or  in  an  opposite  manner, 
on  the  brahi,  on  the  }mpil,  on  the  circulation,  on  (he  hmgs^  on 
the  stomachy  and  on  the  skin.  Opium,  with  the  exceptions 
named,  causes  somnolence  and  stupor;  belladonna,  ex- 
citement, hallucinations,  and  delirium.  When  adminis- 
tered jointly  and  in  tlie  proper  proportions,  8<ipor,  flosely 
approximating  natural  sleep,  is  the  result  This  was  well 
exhibited  in  the  case  of  Dr.  Legg,*  whose  patient,  a  boy 
of  6  years,  drank  by  mistake  a  mixture  of  equal  parts 
of  liniment  of  opium  and  liniment  of  belladonna.     Tho 


^The  Medical  *ntnef  and  f^xHto,  NorvmWr  S,  1B66,  p.  47<. 
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efFecU  of  tho  belMoiinft,  owing  to  its  more  rapid  action, 
first  dominated  tho  situation,  when  there  waa  (ielirium 
with  hallucinations,  the  boy  driving  sheep  and  picking  up 
money  from  the  bed;  but  thou  drowsineaa  supervened 
and  heavy  sleep,  when  he  waa  not  forced  awake  and  kept 
walking.  The  violence  of  this  ambulntory  treatment  waa 
wholly  unneeesajiry,  and  indeed  injurious,  for,  if  he  had 
been  permitted  to  sleep,  the  antagonism  on  the  respiration 
and  circulation  would  have  sufficed  to  save  life.  Facts  of 
the  same  kind  were  observed  in  a  case  jointly  cared  for 
by  Dr.  Mussey,  of  Cincinnati,  and  myself.  A  boy  of  8 
years,  the  son  of  a  physician  of  Cineiunati,  waa  given  iu- 
ternally  by  mistake  an  anodyne  application  tor  earache, 
containiug  2  grains  of  morphine  and  IJ  grains  of  atropine. 
When  the  toxic  symptoms  were  well  advanced  the  mistake 
was  discovered,  and  Dr.  Mussey  and  myself  were  sum- 
moned. "We  found  the  pupils  fiilly  dilated,  the  face  flushed, 
and  an  active  deUrium,  in  which  the  boy  fought  and 
atruggled  violently  agidnst  imaginary  enemies.  After  an 
hour  or  two  of  this  excitement,  a  soporose  state  came  on, 
and  was  very  profound  for  a  number  of  hours.  As,  how- 
ever, the  respiration  waa  full,  strong,  and  rhythmical,  the 
pulse  regular  and  of  good  volume,  we  decided  to  await 
the  result  of  the  antiigonism.  Dr.  Mussey  ha<l  published 
one  of  the  first  cases  of  opium-poisoning  illustrating  the 
antagonistic  action  of  belladonna,  and  I  had  seen  several 
cases,  BO  that  we  were  perfectly  agreed  as  to  the  proper 
course^  aiul  t  he  result  justified  our  decision.  Another  case 
in  which  the  simultaneous  administration  of  opium  and 
boUadonua  was  due  to  accident  was  reported  by  Dr. 
Cotter.*    A  young  lady  swallowed  a  liniment  composed 


*  The  American  Joumal  of  the  Medicul  Sciencoe,  vol.  1.  p.  67,  tt  acq. 
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of  Opium  aiui  belladonna,  the  amount  taken  being  equiva- 
lent to  25  grains  of  the  extract  of  belladonna  and  12 
grains  of  opium.  At  first  the  eymptoms  of  belladonna- 
poidoning  were  largely  in  excess;  after  some  hours  she 
appeared  like  one  holplcssly  drunk,  and  was  so  drowsy  as 
to  be  kept  awake  with  great  difficulty;  then  another 
period  of  excitement  came  on,  and  this  was  followed  by  a 
period  of  profound  sleep,  from  which  she  awoke  relieved. 
Such  are  the  facta  as  taught  ua  by  these  accidcntnl  experi- 
ments on  man.  What  is  the  clinical  experience  available 
for  further  study  of  the  problem  ? 

As  H  result  of  large  observation  and  experience  of  the 
effects  of  these  agenta  on  man,  Drs.  Mitchell,  Morehouse, 
and  Keen  conclude  that  *^  the  headache  and  phantasms  of 
atropine  arc  certainly  thus  controlled  [(>.,  by  morphine], 
as  well  as  the  partial  deafness  and  Wsual  defects  which  in 
high  doses  it  occasions.  On  the  other  hand,  when  mor- 
pliine  has  been  fiilly  used,  the  drowsiness  and  stupor, 
wiiich  are  the  best  tests  of  its  j>ower,  disappear  before  the 
influence  of  atropine.  .  .  .  Perhaps  the  most  peculiar 
cerebral  symptom  of  atropine  is  its  tendency  to  cause 
phanta^mK  and  illusions.  AVe  fuumi  under  doses  of  ^^  of 
a  grain  these  were  common,  and  in  some  men  could 
always  be  brought  on.  U»ually  they  wore  aWnt  so  long 
as  the  eyes  remained  oi>en,  but  arose  at  once  on  closing 
them.  This  condition  was  singularly  subdued  by  mor- 
phine. Drowsiness  caused  by  morphine  wai*  ns  surely 
lessened  or  destroyed  by  the  counter  agency  of  atrojiine; 
and,  in  fact-,  atropine  given  alone  and  in  full  doses  is  very 
apt  to  caase  &  restless  night  to  follow,  so  that  it  is  assur- 
edly in  no  sense  a  hypnotic." 

llarley  strongly  insists  on  the  modifying  influence  of 
morplune  over  the  cerebral  effects  of  atropine.    "  The  in- 
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fluence  of  opiiim  in  converting  the  insomnia  of  belladonna 
into  sleep,  und  the  influence  of  belliuionna  in  determining 
not  only  sleep,  but  iiurcotiBm  in  individuals  under  the  influ- 
ence of  opium,  lire  illustrated  in  several  examples.  Some 
of  the  cases,"  he  further  says,  "serve  to  give  greater  force 
to  these  observations,  and  teach  us  that  we  must  be  careful 
how  we  employ  opium  as  a  means  of  converting  the  rest- 
lessness and  insomnia  following  exct'ssive  dosetj  of  bella- 
donna into  quiet  sleep."  Uarley,  strangely  enough,  does 
not  regard  Uieae  different  cerebral  effects  aa  due  to  an  an- 
tagonistic action,  but  as  synergistic.  It  is,  nevertheless, 
evident  enough  that  his  observations  are  confirmatory  of 
tioso  of  Mitchell,  Morehouse,  and  Keen,  who  state  with 
more  preui^ion  tlie  exact  features  of  the  reciprocal  influ- 
ence. In  fact,  at  the  present  time,  professional  opinion  ia 
no  longer  divided  on  this  point,  and  morphine  and  atro- 
pine, and  opium  and  bellatlouna,  are  constantly  prescribed 
together  to  secure  an  hypnotic  effect,  not  attainable  by  the 
exhibition  of  either  remedy  alone.  Clinical  experience 
on  man  lias  been  confirmed  by  observations  on  animals, 
80  far  as  the  facts  are  applicable.  Thus,  Erlenmeyer* 
shows  Uiat  the  exciting  effect  of  atropine  on  the  brain  is 
lessened  by  the  narcosis  of  mor[>hine.  Harley's  experi- 
menta  on  doga  were  similar  in  results :  **  The  cerebral 
efl^bcts  of  atropine  are,*'  he  says,  *'  intensified  and  pro- 
longed,— the  insomnia  which  results  trom  excessive  doses 
is  converted  into  narcotism,  or  a  mixture  of  narcotism 
and  delirium."  Houl>ach,t  whose  reaearches  were  carried 
on  in  Binz's  laboratory,  was  led  to  similar  conclusions. 


*  Berliner  kliuische  WochenBchrifl,  loc.  ciU 
f  Arch,  fur  expcriroenU  Patbol.  u.  Phtumakol.,  1878»  Bund  viii.  p.  81. 
AntiigoDUmiu  £wi«i.-hen  Morphin  u.  Atropin. 
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Obviously,  the  aclions  of  such  agents  on  the  brains  of 
animals  can  be  compared  only  according  to  the  extent  of 
development,  for,  the  brain  of  man  being  more  complex 
in  structure  and  more  highly  specializod,  must  be  affected 
both  with  less  aeverity  and  in  a  greater  variety  of  mani- 
festations. In  animald  the  effect  of  the  narcotic  is  neces- 
Barily  limited  to  the  cephalic  organs  posscHsed  by  them, 
whereas  in  man,  not  only  to  those,  but  to  the  higher  spe- 
cial organs  he  la  poseeased  of,  is  the  influence  distributed. 
Jn  animals  the  narcotic  more  affecL^  the  motor  centres  and 
the  centres  of  respiration  and  circulation,  while  in  man  its 
effects  are  exerted  not  only  upon  these  centres,  but  upon 
the  higher  centres  and  upon  the  mental  sphere.  Do  we 
not  have  in  this  difference  in  development  the  reason  of 
the  much  greater  toxic  power  in  animals  of  morphine  and 
atropine  when  administered  simultaneously?  Bernard* 
has  signalized  this  iinportnnt  point  in  his  introduction  to 
the  study  of  experimental  medicine.  After  declaring  that 
observations  on  animals,  in  respect  to  the  functions  of  the 
cerebro-spinal  nerves,  and  the  vaao-moU^rs  and  secretora 
of  the  sympathetic,  and  on  circulaiion  and  digestion, 
hygiene  and  toxicology,  are  perfectly  and  at  all  pointa 
applicable  to  man,  ho  indicates  conditions  under  which 
the  observations  on  animals  are  not  thus  applicable.  For 
example  :  "From  the  physiological  point  of  view,  the  ex- 
perimental study  of  the  organs  of  sense  and  of  the  cere- 
bral fimcUons  must  be  made  on  man  necessarily,  because 
on  the  one  hand  man  is  above  the  animals  in  respect  to 
those  faculties  of  which  they  are  not  poseeased,  and,  on 
the  other,  animals  are  unable  to  indicate  the  nature  of 
those  sensations  of  which  they  may  become  conscious." 


I 


*  IntTDduction  k  1'!&tude  de  ta  MMeciae  Exp^mcmtcllc. 
p.  219. 

28* 


Pftris,  1866, 
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lliy  concluBJon,  after  the  examination  of  Uic  expcn- 
montttl  and  clinical  evidence,  tUoreforo*  is,  that,  as  reapeeta 
the  brain,  opium  and  belladimna  exert  opposing  uctione. 
The  illusions,  hallucinations,  and  busy  delirium  cauaed  by 
btjlladouna  are  counteracted  by  opiuin.  The  result  of 
their  conjoined  action  is  sopor,  deepening  into  coma  when 
the  quantity  of  both  ia  larj^o.  When  adnunisU.*red  simul- 
taneously, if  the  effects  of  atropine  preponderate,  there 
will  occur  periods  of  excitement  and  deUrium,  interspersed 
with  relatively  shorter  periods  of  sopor  and  coma.  The 
more  decidedly  opium  preponderates^  the  less  there  will 
bo  of  delirium,  and  the  more  of  sopor.  When  opium  is! 
in  excess,  the  tendency  is  to  coma  and  stertorous  breath- 
ing, after  a  period  of  sopor. 

There  are  some  highly-important  points  in  regard  to  tho 
antagouiHtic  action  of  morphine  and  atropine  on  the 
pupil  Graves,  a3  is  well  known,  first  proposed  to  make 
use  of  this  antagonism  as  a  guide  to  treatment.  There 
can  be  no  doubt  that  this  antagonism  exists, — that  opium 
contracta  and  belladonna  dilates  the  pupil ;  opium  weak- 
ening and  belladonna  stlniulutiug  the  radiating  fibres  of 
the  iris.  There  are,  however,  occasional  exceptions.  As 
the  state  of  the  pupil  is  usually  regarded  as  a  guide  to  the 
use  of  the  antagoniat  in  cases  of  poisoning,  it  becomes  in 
a  high  degree  important  to  know  if  this  indication  can  or 
can  not  be  depended  on,  and  to  what  extent.  In  Carie 
XrV.  of  a  list  of  unsuccessful  cases,  we  find  that  a  very 
large  quantity  of  morphine  was  given  to  counteract  the 
effects  of  some  beiladonnii  liniment  taken  by  accident,  and 
that,  notwithstanding  the  apparent  preponderance  in  the 
action  of  the  morphine,  the  pupil  continued  dilated.  In 
one  of  the  successful  cases  of  joint  administration  of 
opium  and  belladonna,  in  which  the  symptoms  produced 
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by  tho  Ifltter  much  preponderated,  the  pupil  waa  minutely 
CDiitractod.  It  had  been  obflerred  occasionally,  in  cases 
of  opium-poiiioning,  that  at  a  certain  stage  in  the  narcosis 
the  pupil  dilated.  On  the  other  hand,  in  prufound  bella- 
donna narcosis,  the  largely-dilated  pupil  has  suddenly 
contracted  iu  some  occasional  cases.  These  are  excep- 
tional manifestations,  it  is  true,  but,  as  there  are  two  ex- 
amples in  one  hundred  and  twenty  cases,  the  value  of  the 
indiciition  attbrded  by  tlie  state  of  the  pupil  ia  correspond- 
ingly weakened.  The  antagonism  between  morphine  and 
atropine  may  be  exerted  without  the  contraction  caused 
by  the  former,  or  the  dilatation  by  the  latter,  being  en- 
tirely overcome.  No  fewer  than  twenty  cases  illustrate 
tliia  proposition.  The  rate  at  which  these  agents  act  on 
the  pupil  varies  greatly.  Atropine  acta  both  more  promptly 
and  for  a  much  longer  time.  Atropine  has,  also,  a  more 
powerful  action  ;  for,  of  the  twenty  ciirfos  which  show  that 
the  size  of  the  pupil  may  not  be  much  affected  by  the  an- 
tagonist, sixteen  were  examples  of  preponderating  dilata- 
tion. From  these  facts  it  must  be  concluded  that  the  state 
of  the  pupil  cannot  always  i^erve  aa  a  guide  for  the  further 
administration  of  the  antagonist 

The  next  point  for  consideration  ia — the  antagonistic 
influence  of  opium  and  belladonna  on  the  he;\rt.  That 
opium,  in  full  doses,  acting  ulone,  slows  the  heart,  and 
that  belladonna  quickens  it,  are  unquestionable  facts. 
Observers  are  by  no  means  agreed  aa  to  the  influence  re- 
ciprocally exerted  by  these  agents  when  administered 
simultaneously.  Mitchell,  Morehouse,  and  Keen  find 
that  **  morphine  has  no  power  to  prevent  atropine  thus 
influencing  the  pulse,  bo  that  ad  regards  tlie  circulation 
they  do  not  counteract  one  another."  Ilarley  maintaina 
that  morphine,  here  as  elsewhere,  increaaea  the  effect  of 
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atropine.  "  If,  however,"  lie  says,  **  the  dose  of  atropine 
IB  small,  anil  the  morphine  p>roduce  considerable  derange- 
ment of  the  vagus,  the  rapidity  of  pulse  is  not  greater 
than  when  the  atropine  is  adniiniKtercd  alone.  In  my 
own  observations  I  have  invariably  seen  that  the  accelera- 
tion of  pulse  produced  by  atropine  is  lessened  by  mor* 
phiue,  and  vice  rstrsa^  and  this  is  the  conclusion  derived 
&om  a  study  of  the  reported  cases  of  poisoning.  The 
effect  of  the  atropine,  liowever,  preponderates.  The  re- 
sult of  the  combined  effect  is  not  the  mean  of  t)ie  two, 
bat  is  nearer  ttie  standard  of  atropine  than  of  morphine. 
As  wakeful ticfls  and  active  delirium  increase  the  pulse- 
rate,  and  stupor  with  absolute  repose  lessens  it,  these 
factors  must  also  be  conMdered  in  estimating  the  relative 
ahare  of  opium  and  bulladonna  in  the  result.  The  ex- 
periments on  animals  have  usually  demonstrated  an  antag- 
onistic action  uit  regard.^  the  heart."  Harley's  experiments 
on  dogs  certainly  show  that  the  accelerating  effect  of 
atropine  on  the  heart  is  remarkably  lessened  by  combina^ 
tion  with  morphine.  In  the  careful  experinionta  of 
Heubach,  the  same  result  is  shown ;  the  increased  pulsn^ 
tions  caused  by  atropine  are  diminished  by  morphine,  but 
the  general  level  of  effect  is  above  the  mean  considerably. 
We  must,  therefore,  conclude  that  the  effects  of  morphine 
are  antiigonistic  to  those  of  atropine  on  the  heart  to  a 
limited  extent,  but  that  the  effects  of  atropine  preponder- 
ate, and,  hence,  the  result  of  the  combined  effects  is  a 
rate  of  movement  greater  tliun  the  mran. 

"Without  doubt,  the  most  important  point  in  the  whole 
range  of  the  antagonism  of  morpliino  and  atropine  is  the 
opposed  action  on  the  respiratory  function.  Less  differ- 
ence of  opinion  exists  on  this  than  on  any  other  point 
connected  with  the  subjects     In  general  terms,  it  may  be 
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said  tliat  opium  is  a  respiratory  Uepressant,  and  atropine  a 
respiratory  Btimulnnt.  The  cause  of  death  in  opium  nur- 
oosis  is  fuiluru  of  respiration,  t]w  action  of  tlie  heart 
ceasing  after  respiration.  Atropine  counteracts  this  ten- 
dency, and  maintains  the  activity  of  the-  respiratory  func- 
tion. All  the  caees  of  poisoiung  teach  this  lesson.  As 
the  opium  narcosis  deepens,  the  respiratory  acts  become 
leas  and  leea  frequent  and  more  and  more  shallow;  the 
quantity  of  oxygen  admitted  to  the  blood  lessons,  and  tlie 
oxidation  processes  decline;  the  surface  becomes  cold, 
and,  carbotiic  acid  accumulating,  carl>onic-acid  narcobis 
added  to  the  toxic  coma.  Atropine  counterbalances  thesa^ 
effects  by  raising  the  number  and  increasing  tlic  depth  of 
the  respiratory  acta,  hence  more  oxygen  is  admitted  to 
the  blood,  the  chemical  interchanges  are  more  extensive 
and  speedy,  and  excretion  is  facilitated.  The  improve- 
ment is  represented  by  a  flushed  face,  a  warm  and  dry 
skin,  and  a  more  active  circulation  generally. 

Atropine  proves  fatal  by  exhausting  the  irritability  of 
the  motor  ganglia  uf  the  bciirt  and  of  the  genc^ral  vaso-i 
motor  system,  and  aUo  of  the  respiratory  centres.  Mor- 
phine, by  lessoning  the  work  of  the  heart  and  of  the 
lungs,  0|>po8es  Uiese  eftects  of  atropine.  The  facts  pre- 
sented in  the  one  hundred  and  twenty  cases  of  poisoning 
generally  support  tliis  view  of  the  antagoniam.  In  some 
of  the  cases,  it  is  true,  the  narcosis  was  too  profound  to 
permit  any  new  impression  to  be  mnde ;  but,  in  those 
suitable  fur  the  action  of  the  antagonist,  nothing  could  be 
more  striking  than  its  tavoruble  intiuence  on  the  respira- 
tion. Dr.  Johui^tou,  of  Shanghai,  whose  experience  of. 
opium-poisoning  has  reached  to  hundreds  of  eas<H,  says 
that  the  effect  of  the  atropine  is  simply  marvellous  in 
stimulating  the   respiratory  function  and  removing  the 
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carbonic-flcid  narcosifl.  In  the  fatal  case  of  atropine- 
poisoning  narrated  by  Dr.  Grofis,  the  injection  of  mor- 
phine induced  etertor.  I  have  already  suggested  that  the 
more  gradual  introduction  of  the  moqihine  influence 
would  have  prevented  this  accident,  which  seems  to  have 
been  an  idiofivncTiisy,  rather.  In  a  case  narrated  by  Dr. 
FothergilJ,*  the  influence  of  the  antagonist  on  the  respirar 
tory  function  ia  nioitt  conspicuous.  A  woman  had  taken, 
at  11  A.M.,  laudanum  containing  from  12  to  17  grains  of 
opium.  At  2  P.M.  the  respiration  was  almost  gone,  but 
the  pul::*t',  though  small,  was  rhythmical  and  regular.  One 
grain  of  sulphate  of  atropine  wa.s  then  injected  snbcnta- 
ncously.  In  a  half-ijour  the  respiration  was  becoming  well 
established,  and,  in  an  hour  and  a  haU'  after  the  injection, 
was  going  on  steadily,  13  to  the  minute,  and  long  and 
deep.  No  ftirther  use  of  the  antagonist  was  necessary  to 
overcome  the  eflV'cts  of  the  poison.  It  is  probable,  in- 
deed, that  the  quantity  of  atropine  used  was  rather  in 
excess,  as  an  emetic  had  caused  the  discharge  of  some 
ofiium,  and  the  subsequent  account  shows  a  preponder- 
ating action  of  atropine.  An  equally  instructive  case,  as 
showing  the  power  of  atropine  to  overcome  the  respira- 
tory depression  caused  by  morphine,  ia  narrated  by  Dr. 
McGccf  A  stout,  muscular  roan  of  40  yeans  swallowed 
30  grains  of  opium  iu  10  or  12  ounces  of  whiskey.  He 
became  profoundly  comatose.  In  two  hours  J  of  a  grain 
of  atropine  was  injected,  and,  this  having  no  effect,  in 
half  an  hour  the  same  quantity  was  repeated.  The  respi- 
rations were  then  nearly  suspended,  the  face  being  livid, 


*  The  AntagonisTn  of  Thempeutic  Agents.     Phibidelphia,  H.  G.  Lea, 
1878,  p.  132. 
f  The  Aracricftn  Journal  of  the  Medical  Sdenccs,  July,  1860,  p.  282, 
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but  uiuUt  tho  influence  of  the  atropine  the  respirationa 
iiicreaHed  greatly;  the  pulse  rose  to  1-40,  the  pupils  became 
widely  dilate*],  and  consc-iousneaa  was  bo  fur  restored  that 
the  patient  could  be  roused.  He  then  slept  profoundly 
for  a  numlHT  of  hours,  but  hia  puke  continued  at  81,  with 
tho  respirations  full  and  deep,  and  Dr.  McGee,  wisely 
trusting  to  the  antugonit^tic  action,  did  not  exhaust  hid 
patii'nt  by  arabulation,  fliigellation,  artificial  respiration, 
and  otlier  ingenious  devices  for  keeping  awake  those  who 
need  the  restorative  effects  of  sleep  and  quicL  I  might 
narrate  many  examples  from  the  collection  of  cases  made 
for  this  study,  showing  the  importance  of  the  antagonism 
exerted  on  the  respiratory  functions.  There  is  no  differ- 
ence in  the  lesson  taught  us  in  the  cases  of  opium  nar- 
cosis. The  cases  of  atropine-poiftoning  treated  by  mor- 
phine arc  not  less  instructive.  Various  examples  come  to 
us  with  the  authority  of  such  names  as  Graefc,*  SiOiraiilt,t 
Fronmiiller,t  Cohn,§  and  others,  occurring  in  ophthalmic 
practice.  Some  of  these  were  probably  not  lethal,  although 
characteristic  and  violent  symptoms  were  produced;  yet 
the  antjigonistic  action  of  the  morphine  was  not  less  con- 
spicuously displayed. 

If  we  now  pass  from  the  clinical  evidence  to  the  results 
of  experimental  research  on  man  and  on  animali^,  wc  are 
greatly  surprised  with  the  ditferencei^t  in  the  conclusions 
dr»wn.  Mitchell,  Morehouse,  and  Keen  conclude  tluit 
"  the  influence  of  atropine  on  the  pulse  and  respiration  la 
in  no  way  altered  by  the  use  of  full  dosee  of  morphine,  so 
tliat  in  this  particular  their  supposed  antagonism  does  not 


*  Bchmidt'a  Jfthri>ucher,  Band  oxxt.  p.  SfiO. 

t  Ibid.,  Band  cuir.  p.  IST.  t  Ibid.  Band  oxxri.  p.  3SS. 

I  Berliner  kUnUche  Wocbefucbrlft,  11,  If),  1846. 
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Gsist"  In  somo  experiments  of  my  own,  made  on  a 
medical  student,  I  found  that  morpbme  modified  to  a  con- 
siderable extent  the  effecta  of  atropine  on  the  pulse  and 
respiration, — a  fact  clearly  exhibited  in  the  graphic  repre- 
sentation of  the  results.*  Ilarley  expresses  himself  with 
decision  aguini^t  the  supposed  antagonism  of  these  agents 
on  the  respiratory  function,  but  he  indicates  conditions 
under  which  thoy  may  be  used  in  opposition  with  advan- 
tage,— a  singular  contradiction  between  his  facts  and  his 
opinions.  "  Belladonna  is  powerless  to  obviate  the  chief 
danger  in  opium-poisoning, — viz.,  the  depression  in  the 
respiratory  function.'*  But,  in  another  place,  he  says,  "  in 
the  treatment  of  belladonna-poisoning,  our  eftbrta  must 
be  directed  to  sustain  the  breathing.  Opium  must  bo 
used,  not  as  an  antidote,  but  as  a  means  of  calming  the 
nervous  agitation  when  it  is  excessive,"  etc.  It  is  impos- 
sible to  find  any  meaning  in  such  explanations.  Again, 
he  says,  "  when  the  heart  shows  indications  of  iiiiling 
power,  the  subcutaneous  injection  of  ^  of  a  grain  of  sul- 
phate of  atropine,  at  intervals  of  two  hours,  must  be  prac- 
tised.'* The  factii  of  Dr.  Plarley  admit  of  very  different 
interpretation  from  those  which  he  has  advanced ;  they 
prove  that  atropine  exerts  a  distinct  stimulant  action  on 
tlie  respiratory  organs,  and  are  in  conformity  with  chnical 
experience.  We  may  now  regard  it  as  settled  Uiat  atro- 
pine antagonizes  the  depression  caused  by  morphine  on 
the  respiratory  function,  uot\vith6tanding  the  adverse 
opinions  just  quoted. 

The  antagonistic  action  of  atropine  and  morphine  is 
further  exhibited  in  the  control  of  the  former  over  the 
nausea,  depression,  and  actual  syncope  caused  by  the  latter. 
This  antagonism  is  exhibited  in  ordinary  medicinal  doses, 

*  .See  the  tracings  on  mother  p«gc. 
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and  clinical  exporienoo  justifies  the  remark  of  Harley, 
Ihnt  morphine  Hliould  not  be  udniinistored  alone  nnlesH  its 
action  on  the  pobjec.'t  is  kno^m,  but  always  with  atropine. 
The  explanation  of  the  utility  of  atropine  in  preventing 
the  nausea  and  depression  caused  by  morphine  consists  in 
the  countorbiilaneing  action  of  these  agents  on  the  cero- 
brum.  While  the  depression — ofltimes  the  syncope — ia 
thuii  prevented,  the  nausea  may  occur,  f(»r  atropine  also 
excites  nausea  in  some  subjects.  The  coldness  of  the 
snrface  and  tiie  dummy  sweat  caused  by  mor{>hino  are 
removed  by  atropine.  The  importance  of  this  feet  is 
considerable.  The  first  effect  of  morphine  is  to  raise  the 
arterial  tenf^ion  and  to  energize  the  cardiac  movements, 
but  this  is  followed  by  decline  in  the  tension  and  by  slowing 
of  the  movements.  The  peripheral  vessels  become  relaxed, 
and  the  blood-current  becomes  slow;  the  sweat-glands  act 
freely,  and  the  functional  interchanges  between  the  blood 
and  tissues  are  suspended.  The  action  of  atropine  brings 
about  an  im]»ortant  change;  the  peripheral  vesseU^  con- 
tracting in  their  vermicular  manner,  and  more  blood  being 
received  from  the  heart,  the  surface  grows  warm  and  dry, 
and  the  function  of  metamorjdiofiiH  of  tisHie  is  resumed. 
The  effect  of  this  resumption  of  activity  at  the  periphery 
on  the  condition  of  the  cerebrum  is  only  less  important 
than  the  renewal  of  hwmatosis  at  the  lungs. 

Atropine  stimulates  the  action  of  the  kidneys  somewhat, 
and  morphine  checks  the  flow  of  urine.  They  both  act  to 
render  the  emifieion  of  urine  more  difficult,  but  it  is  an  error 
to  sappoae  that  they  act  in  the  same  way.  Morphine  dults 
the  sensiliility  of  the  mucous  membrane  and  diminisbes  the 
contractile  energy  of  the  muscular  coat  of  the  bladder; 
atropine  stimulates  the  sphincter  to  more  energetic  contrac- 
tion, so  that  the  voluntary  efforts  at  relaxation  are  opposed. 
r       V  23 
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IIa\-ing  now  indicated  the  points  of  antagonism,  and  ex- 
amined into  the  opinions  for  and  against  the  belief  in  ita 
existence,  we  are  prepared  to  ascertain  how  a  lethal  doee 
of  the  one  can  overcome  the  eflccta  of  a  correeponding 
dose  of  the  other  agent.  It  is  evident  that  very  rarely  is 
a  letlial  dose  of  one  agent  counterbalanced  by  the  other 
in  animals.  The  reason  apparently  ie  the  difference  in  the 
extent  and  variety  of  the  cerebral  structures  in  man,  as 
compared  with  the  inferior  animals.  The  physiological 
actions  are  the  enrae  in  animals  as  in  man,  except  the  dif- 
ference in  dtgrce,  to  employ  the  words  of  the  illuatrioua 
Bernard,  but  when  we  reach  the  brain,  wc  find  that  in 
animals  the  force  of  the  poison  is  expended  on  a  few  com- 
paratively simple  organs,  whereas  in  man  it  is  diffijaed  over 
much  more  extensive  and  complicated  structures. 

Elxpcrienco  bos  demonstrated  that  the  quantity  of  poison 
which  can  be  antagonizt'd  successfully  and  a  fatal  result 
averted  is  comparatively  limited.  Very  coosiderable  quan- 
tities, as  we  have  seen,  were  taken  in  some  of  the  success- 
ful cases,  but  they  did  not  exceed  a  certain  limit,  and  the 
stomach-pump  and  emetics  were  freely  used,  so  that  the 
actual  amount  entering  the  blood  was  far  less  than  that 
taken  into  the  stomach.  What  disposition  of  the  poison  is 
effected?  There  is  no  chemical  union  of  the  antagonist, 
to  destroy  the  toxic  power.  It  is  siraiily  opposed  until 
elimination  is  accompliahc<l.  The  tendency  to  destroy  life 
by  overwhelming  the  functions  of  ])artifular  organs  is  op- 
posed and  held  in  check,  and  gradually  the  poison  is  elimi- 
nated. Furthermore,  the  separation  of  the  poison  from  the 
blood  and  its  excretion  hy  the  usual  channels  are  greatly 
promoted  by  the  action  of  the  antagoniist  in  maintaining 
the  functional  activity  of  the  organs  depressed  by  the  poi- 
son.  The  rate  of  elimination  and  the  means  of  promoting 
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it  become,  therefore,  importunt  elements  in  the  mannge- 
ment  of  these  eases,  and,  I  may  also  add,  arc  usually  wholly 
neglected.  The  principal  route  of  excretion  is  by  the  kid- 
ney, but  the  skin  and  intestinal  canal  also  convey  off  some 
of  the  poison.  In  a  few  minutes  atter  the  alkaloids  are 
swallowed,  traces  of  them  aro  discoverable  in  the  urine. 
Free  action  of  the  kidneys  should  therefore  be  maintained 
by  the  use  of  diluents.  Another  practicAl  point  of  high 
importance  is  the  removal  of  the  urine  as  fast  as  it  accu- 
molatee  in  the  bladder.  Brown-Sequard  has  shown  that 
absorption  of  alkaloids  takes  place  from  the  mucous  mem- 
brane of  the  bladder,  and  he  proposes  to  make  use  of  this 
fact  by  injecting  morphine  solutions  into  this  viBcns.  It  is 
probable  that  alkaloids  contAincd  in  the  urine  may  diffuse 
into  the  blood  again  from  the  bladder.  The  action  of  the 
bowels  should  be  free,  and  the  skiii  should  be  stimulated, 
— in  fact,  all  the  channels  of  excretion  should  be  kept  freely 
at  work. 

No  a1)solute  rule  can  be  laid  down  as  to  the  quantity  of 
the  antagonist  to  be  used.  Taking  morjjhine-poisoning  as 
a  type,  the  quantity  of  atropine  must  be  determined  by  the 
effects.  What  are  the  guides  t  The  pupils  ?  No.  For, 
although  they  may  react  in  the  usual  way  to  the  antagonist, 
it  must  be  remembered  that  the  action  of  atropine  pre]>on- 
derates,  and  in  some  instances  they  do  not  react  normally. 
The  true  guides  are  the  state  of  the  respiration  and  that  of 
the  circulation.  If  the  breathing  is  deep  and  rhytlimiwd, 
and  the  pulse  is  full  and  strong,  the  state  of  the  pupil  and 
the  depth  of  the  narcotism  are  of  little  moment  When 
the  amount  of  the  antagonist  administered  suffices  to  estab- 
lish the  respiration  and  circulation  in  their  proper  condi- 
tion, the  quantity  is  sufficient^  whether  or  not  it  may  be 
theoretically.    As  a  rule,  it  is  better  to  give  the  antagonist 
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\n  Hmall  quantity,  frequently  repeated,  until  the  amount 
required  has  been  given.  Largy  closes,  as  is  evident  in 
some  of  the  cases,  produce  unpleasant  ettects,  and  may  be 
in  excess  of  the  real  requirements.  In  some  actual  trials, 
I  found  that  ^^  of  a  grain  v^  atropine  waa  about  uqual  in 
toxic  power  to  1  grain  of  morphine.  In  deciding  on  the 
dose  of  the  antagonist,  tliu  amount  of  the  [)oisou  probably 
eliminated  must  be  taken  into  consideration. 

TuEBAi'Y. — It  would  be  a  waste  of  space  to  repeat  the 
therapeutical  applications  of  morphine  and  atropine  already 
given  with  considerable  fulness  in  the  preceding  sections. 
Keverthelesa,  it  ia  necessary  to  indicate  the  circuiuBtances 
requiriitg  or  permitting  their  conjoined  administration.  A 
general  rule  may  be  formulated  as  follows : 

AVhenevcr  the  h^'podermatic  injection  of  morphine  ia 
proper  and  necessary,  atropine  should  be  combined  with 
it  unless  contra-indicated. 

In  the  f.v/cltical  disorders^  in  which  power  ia  in  excess, 
the  conjunctivie  injected,  the  temperature  high,  morphine 
should  be  used  alone.  AVhen  power  is  defieient,  the  ten- 
dency being  to  depression,  atropine  should  be  combined 
with  it  This  is  the  rule,  also,  for  other  affections  of  the 
brain  in  which  the  subcutaneous  injection  is  indicated. 

For  the  reliof  of  insoniina^  or  to  prot^ure  sleep,  the  com- 
bination of  morphine  and  atropine  ia  to  be  preferred. 
The  reader  should  not  forget  that  an  excess  of  atropine, 
or  an  amount  of  atropine  sufficient  to  antagonize  the  cere- 
bral effects  of  the  morphine,  will  prevent  sleep.  They 
should  be  used  in  the  proportion  of  -^  to  jiy  of  a  grain 
of  atropine  to  :^  or  J  of  a  grain  of  morphine.  As  the 
susceptibility  to  atropine  varies  immensely,  the  precise 
quantity  to  be  employed  in  any  case  must  be  regulated 
accordingly. 
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In  the  trefitmcnt  hypodermatically  of  the  variom  convul- 
sive disorders^  morphine  and  atropine  should  be  combined. 

The  Tutiralgifis  are  best  treated  by  tlic  uombirud  mor- 
phine and  atropine  solutioo.  There  are  several  reasons 
for  this : 

Much  larger  doses  of  morphine  may  In  this  way  be 
iiyect^'d  without  danger  to  the  patient;  and  the  larger 
the  quantity,  as  Brown-Si-qaard  has  shown,  the  greater 
the  curative  power. 

Morphine  and  atropine  combined  are  more  eiFective 
than  either  singly. 

The  systemic  effects  during  the  time  of  maximum  nar- 
cosis, and  also  after  the  narcosis  lias  diBappeared,  are  much 
less  unpUasant  and  dopree&ing  when  the  two  agents  are 
combined  than  wlieu  morphine  is  used  alone. 

Sometimes  atropine  is  better  borne  than  morphine,  and 
vice  versa:  in  this  case  the  agent  whoso  effects  are  least 
nnpleaaant  should  be  in  excess. 

In  sciatica  atropine  is  sometimes  more  effective  than  mor- 
phine: the  proportions  in  which  they  should  be  used  are 
as  follows:  ^  to  yj^j  of  a  grain  of  atropine,  ^  to  ^  of  a 
grain  of  morphine ;  here  the  physiological  effects  of  atro- 
pine predominate,  but  the  toxic  effects  are  guarded  by  the 
morphine. 

In  neuroses  of  tfu  respiratory  and  drcidatory  organs  mor- 
phine and  atropine  should  be  used  together.  TIiib  ia 
especially  the  case  in  angina  pectoris  and  asthma^  with  the 
caution  I  have  already  given  as  to  the  use  of  atropine  in 
certain  diseases  of  the  heart  Morphine  alone  is  to  be 
preforred  in  pleuritis. 

In  the  diseases  of  the  digestive  apparatus,  requiring  hypo- 
dermatic medication,  morphine  and  atropine  should  be 
used  together. 
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Ad  a  genenil  rule,  in  du^eascs  of  the  urinary  ami  genikd 
ort^TiSf  the  two  ageuU  should  bo  comhiiiud.  For  some 
purposes  atropine  sliould  be  iu  excess,  as  in  spermatorrhaxi, 
when  the  more  decided  unuphrodisiuc  effect  of  tiiis  agent 
is  indicated.  In  cases  of  pdcic  and  uterine  /wvn,  atropine 
should  be  proportionally  in  larger  amount  than  morphine. 

Acute  rhcumatisin,  rheumatk  gout^  muscular  rh'Uinatism^ 
and  myalgia  arc  best  relieved  by  a  combination  of  mor- 
phine and  atropine,  the  latter  being  in  excess,  as  respects 
iu  physiological  action,  of  the  former.  The  injection  of 
atropine,  thus  guarded  by  morphine,  exerts  in  these  dis- 
eases an  action  beyond  the  relief  of  palii,  how  doairable 
soever  that  may  be  :  it  modifies,  iu  a  way  not  now  under- 
stood, the  morbid  process.  ^The  progress  of  research 
renders  it  more  and  more  probable  that  rheumatism  is  an 
expression  of  disorder  in  (he  nervouH  system,  rather  than 
an  affection  jier  se  of  the  fibrous  structures.^  Besides  re- 
lieving in  some  way  this  centric  disturbance,  atropine 
favors  the  excretion  from  the  blood  of  products  (the 
urates)  representing  the  active  but  imperfect  tissue-change 
occurring  in  these  diseases. 

In  surreal  disorders  of  various  kinds,  the  combined 
use  of  morphine  and  atropine  has  most  important  and 
varied  applications:  to  prevait  and  relieve  shack;  to  cure' 
pam;  to  relax  spasm;  tc  facilitate  surgical  operations.  When- 
ever, in  surgical  practice,  the  hypodermatic  injection  of 
morphine  and  atropine  is  indicated,  the  following  rule 
should  regulate  the  relative  proportion  in  which  they  are 
employed : 

If  the  action  of  the  heart  be  feeble,  the  surface  cold, 
and  the  vital  powers  depressed,  atropine  should  be  in  ex- 
cess as  respects  the  physiological  eftecta. 

Treatme.nt  of  Toxic  Symptoms  oadsbd  by  Morpuimb  or 
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Atropine. — I  ma^  assume,  notwithstandiag  the  objections 
of  Ilurloy  nnd  tiie  results  of  experiments  on  animals  by 
Brown-S^uard,  that  tlie  phydiologieal  antagonism  of  mor- 
phine and  utropiiio  has  been  amply  demonstrated  by  cases., 
of  poisoning  occurring  in  man. 

In  treating  coses,  the  difficulty  of  precisely  regulating 
the  amount  uectssary  to  overcome  the  toxic  symptoms  is 
not  easily  surmountable.  I  ascertiiined,  in  the  case  which 
occurred  to  myself,  that  jij  of  a  grain  of  atropine  was 
equal  in  toxic  power  to  1  grain  of  morphine.  The  state 
of  the  pupil  affords  valuable  but  not  nnerring  indications; 
atropine  poaseesee  more  power,  relatively,  over  the  move- 
ments of  the  iris  than  morphine. 

Id  a  case  of  morphine-poisoning,  subcutaneous  ii^eo- 
tions  of  atropine  should  produce  the  following  resulta ; 

Dilatation  of  the  pupil. 

Hushing  of  the  tace  aucceeding  to  pallor. 

Dryness  and  warmth  of  the  skin  succeeding  to  a  cold 
and  clammy  sweat. 

Rise  in  the  pulse-rate  and  Itiniperature. 

Return  of  reflex  tnovemcnts  of  eyelids  and  fauoea. 

The  dilatation  of  the  pupil  should  be  slightly  main- 
tained, and  should  not  be  carried  to  tlie  exaggerated  de- 
gree sometimes  thought  necessary.  The  mistake  should 
not  be  made  of  confounding  the  sopor  produced  by  mor- 
phine nnd  atropine  with  morphine  oorua.  This  caution  is 
the  more  necessary  because  this  sleep  is  often  cou?^idered 
ft  condition  of  danger  requiring  renewed  adtninit>tratioa 
of  the  aoti<lotcs  and  the  patient  is  at  length  poisoned  by 
atropine.  SufHcient  atropine  should  be  administered  to 
maintain  the  action  of  the  heart  and  the  respiration.  So 
long  as  these  continue  gt>od,  no  danger  id  to  be  appre- 
hended from  sltep  merely. 
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Atropine,  relatively  considered,  does  not  equal  mor- 
phiue  in  toxic,  activity.  Severe  physiological  effects  do 
not  necessarily  imply  a  condition  in  which  life  is  endan- 
gered. It  is  to  be  remembered  that  the  toxic  effects  of 
atropine  endure  much  longer  than  those  of  morphine, 
and  hence  repeated  applications  of  the  physiological  anti- 
dote may  be  required. 


HOMATROPiyUM:  HOMATROPINE. 

A  Synthetical  Product  obtained  by  the  Ck»nblnation  of  Tro- 
pine  'with  Amy^rdalio  Aold. 

"We  owe  to  Professor  Ladenburg,  of  Kiel,  the  discoveiy 
that  atropine,  the  active  principle  of  atropa  belladonna,  is 
a  compound  alkaloid,  a  product  of  the  union  of  tropine 
with  tropic  acid.  If  tropine  is  combined  with  uniygdalio 
acid,  the  rcaulting  product  is  oxytoluyl-tropeine,  and  to 
this  Ladenburg  has  given  the  name  homatropme.  If  hora- 
atr6pine  ia  combined  with  hydrochloric,  brorahydratic,  or 
sulphuric  acid,  the  resulting  salt  is  hydrochlorate,  brom- 
hydrate,  or  sulphate  of  homatropine,  respectively.  Of 
these  the  favorite  salt  is  hydrobroraate  of  homatropine, 
but  the  most  satisfactory,  according  to  GJale20W8ki,*of  the 
various  salts  is  the  chlorhydrate. 

Actions  and  Uses. — There  ia  a  close  correspondence 
between  atropine  and  homatropine;  but  the  latter  is  the 
weaker.  The  dryness  of  the  mouth,  the  dilatation  of  the 
pupil,  the  paralysis  of  the  cord,  etc.,  are  common  to  both. 


•  Joumil  de  ThSnpeuUque,  Fel>rutry  26,  1881,  p.  121. 
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Gkilezoweki,  who  has  made  comparative  observations  OQ 
both,  formuhitcs  liis  concluaione  aa  follows : 

1.  Horaabropine  dilates  the  pupil  very  strongly,  but  the 
dilation  does  not  continue  longer  than  eighteen  or  twenty 
hours. 

2.  It  paralyzes  the  accommodation  but  in  a  slight  de- 
gree, and  the  paralysis  does  not  last  longer  thau  two  or 
three  hours. 

3.  It  has  no  irritaut  local  action,  and  hence  it  may  be 
used  with  advantage  when  atropine  and  duboisiue  would 

use  local  disturbances. 

By  reason  of  the  fact  that  homatropine  affects  the  ao-1 
commoilation  so  little,  it  can   be  usefully  employed  in 
making  ophtlialmoecopic  observations,  and  iu  the  case  of 
eye-trouble  in  a  child,  it  is  the  hotter  because  of  the  early 
disappearance  of  the  pupillary  dilatation. 

Schlafor*  has  also  made  comparative  observation  on  the 
effects  of  atropine,  <luboiriiue,  and  homatropiue  on  the 
eye,  with  the  following  result: 

The  beginning  of  mydriasis — dilatation  of  the  |>upil — is 
in  the  cuhc  of  atropine  fourteen  miimtcs,  in  that  of  duboi- 
sine  eight  minutes,  in  that  of  homatropine  nine  minut«e. 

Aa  respects  the  maximum,  atropine  reaches  it  in  thirty 
to  forty-live  niinutcs,  duboisine  in  fifteen  to  twenty-five 
minutes,  homatropine  in  thirty  to  forty  minutes. 

The  maximum  continues  with  atropine  twenty-nix  hours, 
with  duboisine  twenty-four  hours,  with  homatropine  three 
hours. 

The  return  to  the  normal  with  atropine  is  four  days, 
with  duboisine  four  days,  with  homatropine  one  day. 

According  to  Schlal'er,  tlie  effects  of  eserinc  neutralize 


*  Jounial  de  TbAnipeatiqne,  1881,  p.  121. 
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tkoflc  of  homatropine  poroiancutly ;  but  only  temporarily 
atropine  and  duboisine. 

The  action  of  the  heart,  when  atropine  is  given,  differs 
from  that  caused  by  homatropine ;  the  former,  after  a  very 
brief  stage  of  slowing  the  heart's  action,  much  accelerates 
it,  whereas  homatropine  slows  the  heart  and  lowere  the 
tension  of  the  peripheral  vessels;  the  number  of  pulsa- 
tions per  minute  may  fall  as  low  as  20.  Homatropine, 
according  to  Bort<uiu,*  has  little  or  no  action  on  Uie  skin, 
but  it  dries  the  mouth  very  decidedly. 

When  a  sufficient  dose  of  homatropine  is  taken  the 
ettect  on  the  nervous  system  of  animal  life  is  exhibited  in 
increasing  weakness  of  the  lower  extremities,  inco-ordina- 
tion  of  muscular  movementa,  vertigo,  nnmbneaa,  and 
tingling  and  lessened  sensibility  of  the  sensory  nerve 
apparatus.  With  the  onset,  for  a  brief  period,  the  symp- 
toms are  rather  tetanic  in  character ;  but  these  phenomena 
are  not  pronounced  in  man,  but  rather  obscure,  whilst 
they  are  distinct  in  rabbits  and  guinea-pigs.  With  the 
first  appearance  of  clmracterifitic  symptoms  in  the  mus- 
cular and  nervous  sx-stems  of  animal  life,  corresponding 
conditions  occur  in  the  vascular  Byst*?m :  the  heart  is 
slowed  in  movement  and  the  tension  of  the  vascular  sys- 
tem rises.  These  symptoms  are  brief  in  duration,  and 
are  quickly  succeeded  by  increasing  weakness  of  the 
muscular  system;  paralysis  follows  paresis,  and  presently, 
if  the  do^  has  been  sufficient,  complete'  moscnlar  roeolu- 
tion  occurs.  The  mouth  and  throat  become  excessively 
dry  and  parched  and  difficulty  in  swallowing  increased. 

If  the  dose  of  homatropine  be  lat^  the  papiU  dilate. 


•  BvriiiMr  kHnisdw  Wocfae&Kkrift,  Octotwr  n,  I88O1    Qub»iJ  ty  Jour- 
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the  pulse  lessens  in  force  and  in  number  of  beafct,  and  be- 
comes irregular.  The  larger  the  dose  the  more  quickly 
the  paralytic  symptoms  come  on  and  the  shorter  the 
tetanic  stage. 

Horaatropine  is  chiefly  used  in  ophthalmic  practice  be- 
cause of  the  readiness  with  which  dilatation  of  the  pupil 
and  change  in  the  accommodative  apparatus  are  effected 
and  recovered  from.  It  can  be  employed  in  the  treatment 
of  the  sweating  of  phlhisisy  but  it  is  inferior  to  atropine 
(Berteau*)  for  this  purpose.  Murrell  finds  that  it  does 
have  an  effect  on  the  secretion  of  sweat,  but  that  '*  it  is 
deddedly  inferior  to  atropine'*  and  to  picrotoxiii,  and  some 
others. 

At  present  we  believe  that  honiatropine  is  not  utilized 
for  the  several  disorders  outside  of  ophthalmic  practice, 
in  which  the  other  mydriatics  are  now  employed  success- 
fully. 


HVOSCYAMINE:   HYOSCINK. 
Alkaloids  of  Hyosojramus  Nijjfer. 

Salts  of  Hyoeoyamlne : 

HyoeoyamiiuB  Hydrobromaa. 

HToeoyamiiUB  Hydrochloras. 

HyoacyamixuB  Sulphas. 
Salts  of  Hyosoine : 

Hyoscinaa  Hydrobromae. 

HyosoizuD  Hydrochloras. 

Propebties. — Hyoscyamiiie  and  hyosciue  bear  the  same 
relation  to  the  group  of  mydriatics  as  their  position  here 


•Op.dt. 
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denotes:  they  come  after  or  Beconii  to  the  chief  member 
of  the  groap,  atropine^  hut  hardly  in  respect  to  their  clin- 
ical uses.  Since  the  discovery  of  hyoscine  it  has  advanced 
greatly  in  profesaional  opinion.  It  is  easily  applied  to  the 
treatment  of  didcaee ;  being  soluble  in  water,  it>;  salts  can 
be  employed  efficiently  by  the  hypodermatic  method. 

A  suitable  solution  for  this  manner  of  using  hyoscy^ 
amine  is  the  following: 

Q  UyovcyBTuinai  bydrocbloretU  tvf 
H>  Obcyaminic  hydrobromttis,  gr.  i ; 
AquB  dostnUts,  ^  L     M. 
Sig. — Four  (4)  mlniniA  contain  j\^  \^t  %  K*^")  n^rly,  of  the  hydroolila- 
rate  of  byoscynmino  or  the  bydrobromato. 

The  amount  in  4  minims  of  this  solution  is  that  wliich  an 
adult  can  take  with  readiness.  Much  larger  doses  have 
been  prt-scribed^  down  to  3^  of  a  grain  in  some  instances, 
but  such  doses  are  not  safe,  although  the  dauger  is  not 
very  near. 

The  following  is  a  suitable  formula*  for  the  hj^ioder- 
matic  injection  of  hyosciiio  : 

B  ByoBoiiuBhydrocblorutia,  gr.  i; 
Aqii«  dcstillfttw,  ^i.  H. 
Sig. — Two  (2)  minims  contain  ^\^  of  agmia. 
* 
In  commenting  on  the  dose  of  hyoscine  to  be  given, 
Bruce  t  affirms  that  -^  of  a  grain  is  a  sufficient  amount 
in  many  of  the  cases  in  which  this  alkaloid  m  adminis- 
tered. It  is  characteristic  of  the  mydriatic  group  of  reme- 
dies that  they  give  notice  of  danger  to  come  long  before 
the  danger  is  actual. 


*  Tbo  Tbcrapeutic  Qazette.     Clftiuson,  ZoiUchrifl  fur  Thcrapic,  S«t't(-o>- 
ber  1,  1886,  f  The  Practilianer,  NoTembor,  1666. 
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The  antagonists  of  hyoacyamine  are  opium,  phj-BOstig- 
mine,  and  others  leas  near  in  action  and  power. 

Physioloqical  Effects. — Hjoscyamine  exists  in  two 
forms  :  as  a  cryfttalline  and  as  an  amorphous  body.  The 
latter  is  the  more  powerful  of  the  two.  The  salts  of  the 
alkaloids  agree  closely  in  their  actions  with  what  aci<lB  so«^ 
ever  they  may  be  combined,  and  hence  it  may  be  condoded 
that  the  mineral  acid  does  not  affect  the  result  in  any  way. 
Although  hyoscine  is  isomeric  with  hyoscyamiue  and  atro- 
pine, there  are  distinctive  differences  between  them  chemi- 
cally and  also,  in  a  still  greater  degree,  physiologically. 
They  agree  more  frequently  than  they  differ,  and  as  mydri- 
fttic6  there  are  no  qualitative  differences  between  them. 

Hyoscyamine  and  hyoscine  dilute  the  pupil  in  the  same 
manner  as  atropine;  but  hyoscine  acta  more  promptly 
and  its  effetds  are  both  greater  and  of  longer  duration 
than  those  of  atropine  {Tweedy  •).  Hyoscyamine  and 
hyoscine  and  their  sxdts  act  on  the  cerebrum  and  spinal 
cord,  lowering  sensibility  and  inducing  a  calm  mental 
condition,  allaying  spasm,  and  bringing  on  sleep.  Also 
le  motor  functions  are  disordered,  co-ordination  is  im- 
hired,  and  muacular  weakness  results.  The  eyelids 
droop,  the  pupils  are  dilated,  and  the  vision  is  affected 
for  nejkT  objects.t  Hyoscine  dilates  the  pupil  strongly, 
as  is  the  effect  of  all  the  mydriatics  in  varying  degrees, 
Ab  compared  with  atropine,  it  acts  more  promptly  on 
the  pupil,  and  the  effect  is  more  powerful  and  more 
prolonged,  the  impairment  of  the  accommodation  being 
more  prolonged  al.so.  Both  hyoscyamine  and  hyoscine 
dry  the  mouth,  stop  the  flow  of  saliva,  and  cause  more  or 

•  Sobrt,  under  VtoTtmat  Kobert,  at  Dorpat     Virdiow  und  Hinchl 
Jahntbehcht,  1S87,  p.  IIS. 
t  Tb«  LnndoD  Lancet,  December  4,  1886. 
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leaa  difficulty  in  Bwallowing,  and  they  also  diminiBh  tbo 
flwent  secretion,  inducing  drjTicps  of  the  skin.  They  also 
oppose  tlje  action  of  jiilooarpine  on  the  sudonparous  and 
BaJivary  glands,  and  check  entirely  the  flow  of  sweat  and 
saliva  brought  on  by  pilocarpine  when  at  its  highest  cflects. 
In  some  excitable  subjects,  sometimes  in  u  neurasthenic 
subject-,  hyoscinc  causes  delirium,  nausea  and  vomiting, 
hallucinations,  ete.  It  is  rather  a  matter  of  idioByncrasy 
than  of  the  real  action  of  the  medicament  when  such 
symptoms  appear  prominently  aa  elements  in  the  morbid 
complexus.  In  this  instance,  as  in  the  cases  of  many  other 
narcotic  remedies,  peculiarities  of  tl»e  individual  endow- 
ment have  much  to  do  with  variation  in  the  mode  of  action  ; 
hence,  when  such  variations  occur,  the  nature  and  results  of 
the  action  should  be  referred  to  their  proper  sources.  In  this 
way  only  cwu  the  real  powers  of  the  medicament  be  ascer- 
tained. These  deviations  from  the  normal — idiosyncrasiea 
— should  be  carefully  studied,  whether  they  be  physiologi- 
cal or  pathological,  if  the  true  characteristics  of  the  drug's 
actions  are  to  be  brought  out  In  respect  to  hyoscyamino 
and  hyoscine,  they  are  a|>t  to  produce  in  certJiin  t\'pes  of 
individuals  sudden  weakness  and  ftiintness,  prostrntion  and 
nausea,and  great  depression  of  the  circulation.  Such  alarm- 
ing symptoms  may  be  brought  on  by  the  minutest  doses 
when  the  idiosyncrasy  above  referred  to  is  in  operation. 

In  respect  to  the  functions  of  circulation  and  respiration, 
the  effects  of  these  alkaloids  are  less  powerful  than  is 
atropine;  but  hyoscyamine,  again,  has  more  effect  on 
these  functions  than  hyoscinc. 

A  slight  rise  in  arterial  tension,  with  quickened  action  of 
the  heart,  are  the  first  effects  of  hyoscine  on  the  vascular 
system,  but  these  are  soon  followed  by  lowered  tension 
and  less  rapid  action  of  the  heart.     Great  dryness  of  the 
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mouth,  succeeded  by  a  viscid,  tenacioua  mucus,  accumu- 
lating in  the  fauces,  soem  to  be  constaut  phenomena  in 
all  of  the  atropine  group. 

Hyoscine,  like  atropine^  antagonizes  muscarine  and 
other  agents  acting  similarly.  Ilyoscino  is  excreted  by 
the  kidaeys,  and  when  a  few  drops  of  the  urine  of  an 
animal  receiving  a  full  dose  of  tbe  medicament  is  put  into 
the  eye  of  anotber  animal  strictly  normal,  dilatation  of 
tliC  pupil  follows,  and  thus  for  sevenil  succeeding  animals, 
also,  the  same  result  may  be  produced  by  the  successive 
urine  spoi'imens. 

The  actions  of  hyo&cyamine  and  hyoscine  most  useM 
in  practical  therapeutics  are  those  affecting  the  nervous 
Kvstem.  Tliese  actions  are  the  sedative,  calmative,  and  to 
some  extent  the  sleep-producing  or  bypnotic.  It  has  long 
been  known  tbat  hyoscyamns  (containing  byoscyamine 
and  hyoecino)  has  decided  effects  on  the  brain,  and  these 
actions  weru  often  utilized  in  the  diseases  of  children 
affecting  tbe  cerebral  structures,  whether  in  function  only 
or  by  reason  of  changes  in  tlie  organic  Bulwtratum. 

As  regards  the  power  of  this  alkaloid  to  lessen  cere- 
bral activity  and  promote  sleep,  there  is  a  nearly  general 
belief,  but  qualified  by  adverse  opinions.  Mauy  foreign 
Authorities  hold  to  its  value  as  a  h\'pnotic.  Among  those 
who  inav  be  classed  with  the  affirmative  are  Kraus  * 
Kobert,t  and  Kobert  and  Sohrt,^  Sny,§  Salgo,||  and 
J.  Mit<.bell  Bruce,  o^  Kngland;  on  the  negative  side  are 
Erb,1   Serger,  Nacke,**    and   otliers.     In  this  country 


•  Thcrap.  MoMtabofle,  I8»g,  p.  250 

f  Kol>«rt,  Arcbiv  Airexpenmentello  Pathul.  u.  Phami.,  C*nd  xxiL  p.  419. 
2  Ibid.  i  Hienp.  Monmlaliefte.  ||  Ibid..  1888,  p.  296. 

%  Tho  PrmctiUoQcr,  November,  1888,  ud  Wien.  Mod.  WodiasHohrUL 
•*  Ttaenp.  MonaUhefte,  Uarcb,  18BL 
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Opinions  are  quite  as  discordant;  for  example,  Francis  L, 
and  John  R.  Haynes  ascertained  that  of  tifty-eeven  persons 
to  whom  it  wa-s  administered  in  three  hundred  and  thirty- 
eight  doses,  in  fifteen  only  was  it  followed  by  sleep,  wliilst 
in  twenty-niuc  cases  the  symptoms  produced  by  it  were 
various,  or  were  negative.  They  concluded  that  hyoscine, 
in  their  experience,  was  "  extremely  unreliable  as  a  b}'p- 
notic."  Dr.  Wetherill*  has  given  a  much  more  favorable 
opinion  of  its  action,  regarding  it  as  a  useful  hypnotic, 
and  his  opinion  is  seconded  by  Dr.  Schaeffer,t  whose  ex- 
perience was  gained  in  the  Maryland  Hospital  for  the 
Insane.  He  jisserts  that  for  the  relief  of  *'  ordinary  in- 
somnia,'* in  "doses  of  j-J-y  ^^  ^  grain  it  will  give  ver 
satisfactory  results." 

Specimens  of  hyoscine  must  vary  considerably  in  puri^ 
and  strength,  or  these  discordant  views  would  not  exist 
At  the  same  time  not  all  observers  are  equal  in  the 
capacity  of  seeing.  However,  the  discrepancies  may  be 
due  to  a  cause  suggested  by  Dr.  Kny,  that  when  insomnia 
is  accompanied  by  motor  excitement,  hyoscine  succeeds  iu 
bringing  about  sleep;  but  in  cases  characterized  by  de- 
pression, inaction,  and  lack  of  movement,  it  has  no  such 
effect  It  is  stated  by  most  observers  that  the  delirium 
and  the  wakefulness  that  are  present  are  accompanied  by 
high  excitement  and  couKtaut  irregular  movements  of  the 
muscles.  Indeed,  the  state  of  present  opinion  is,  for  the 
most  part,  that  agitation  and  active  delirium  and  incessant 
movements  are  the  indications  for  the  administration  of 
hyoscine.  A  further  reason  for  discrepant  opinions  is  idio- 
syncrasy ;  but  the  principal  cause  of  varying  judgments  is 
the  dose  in  which  hyoscine  is  administered.    It  is  clear  that 


'4 


*  The  Therapeulio  Gazette,  1886,  p.  98.  f  Scbeefler,  ibid.,  p. 
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to  induce  sleep  which  ahall  be  quiet  and  refreahing  small 
doses  ure  necessary,  and  tliose  which  experience  has  found 
to  be  moflt  serviceable  range  from  j^  to  jj^  of  a  grain, 
and  even  below  these  figure.-*.  Indeed*  it  is  probalile  that 
those  having  a  s]>ecial  Impressionability  to  its  iulluence 
should  take  the  smallest  doses, — say  from  1  minim  of  a 
solution  containing  1  grain  to  1  ounce  of  water;  conse- 
quently, the  amount  given  would  be  q-J^  of  a  grain.  This 
small  dose  can  then  be  given  more  frequently  than  the 
maximum  doae,  and  an  increase  iu  the  daily  quantity  may 
be  thus  cautiously  secured. 

The  larger  dosea,  even  when  sound  sleep  is  obtained, 
caoBc  considerable  murmuring,  jactitationa,  and  motor  ex- 
citement when  the  action  of  the  medicament  is  at  its  nioxi- 
mum,  and  on  the  following  morning  some  hca^lache,  a 
pasty  tongue,  and  a  general  feeling  of  narcotic  stimula- 
tion, unduly  active,  operating;  during  the  night  But 
when  sleep  \a  secured  by  minimum  doses,  it  is  quiet,  re- 
freshing, and  not  followed  by  any  untoward  circumstances 
("Fischer,*  Kobert.f  J.  Mitchell  Bruce,!  and  others). 

One  of  the  ancertaiutics  in  the  administration  of  nar- 
cotics is  the  behavior  of  the  renal  function.  There  is 
danger  in  giving  remedies  when  the  kidneys  are  so  dam- 
aged that  chmination  is  hindered.  Tirard§  has  shown, 
however,  that  hvoscine  can  be  given  when  albumen  is 
present  in  tlic  urine.  As  a  rule,  M-hcn  poisons  arc  elimi- 
nated promptly,  the  excretion  takes  place  by  the  kidneys. 

It  is  a  remarkable  fact  that  Krb  saw  no  cases  in  which 


*  tTeber  die  WirkuoK  dot  HyosciiM.    Tbemp.  Hoombbefte,  June,  1888. 
t  Archir  for  expcri  men  telle  Patholo^e  und  Fhamtftkoloipe,  1866,  Band 
xxiL 
J  Th«  Pracdtiofter,  NovomW,  1888. 
\  Tirard,  The  Loudun  Uedical  Record,  1887,  p.  10& 
X  .10* 
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byoscine,  given  in  medicinal  doscs^  caused  sleep  accompa- 
nied bj  much  restlessness,  muttering,  delirious  cxcitementj 
etc.,  and  he  attributes  this  to  the  admiuiBtratiou  of  doaes 
much  too  large.  Xo  doubt  this  ib  true  in  many  instances 
(Fischer).  Removing  the  source  of  the  discrepancies 
above  described,  it  becomes  clour  tliat  these  are  the  cir- 
camstancee  that  compel  differences  of  opinion. 

To  declare  the  judgment  from  a  consideration  of  all  the 
evidence,  the  action  of  hyosciue  on  the  brain  and  nervous 
system  is  that  of  an  agent  having  the  power  to  quiet,  to 
lessen  the  sensibility  of  tlie  sensory  nerves,  and  to  calm  the 
agitAtiou  of  the  motor  nerves  and  the  abnormal  activity 
of  the  muscular  system. 

Thbhapy. — The  first  and  most  important  point  is  the 
application  of  these  alkaloids  to  the  treatment  of  cerebral 
maladies.  The  testimony  of  those  who  have  had  most 
experience  with  these  remedies  in  disease  is,  that  the  cases 
to  which  they  are  specially  odapttjd  agree  in  having  great 
motor  excitability  and  active  muscular  movements.  In 
asylum  practice  the  same  rule  obtains :  in  the  cases  of 
acute  mania^  melunchoUa,  and  other  mental  maladies,  char- 
acterized by  incessant  activity  of  the  muscles,  constant  ex- 
citement, and  insomnia  uf  the  most  persistent  character, 
hyoscine  has  been  used  with  conspicuous  advantiige.*  On 
the  other  hand,  when  the  condition  is  one  of  torpor,  melan- 
cholia with  depression,  or  any  form  of  mental  disease  char- 
acterized by  inaction  and  indisposition  to  any  kind  of  exer- 
tion, KrauSjt  of  the  Buda-Pesth  Lunatic  Asylum,  strongly 
commends  the  use  of  hyoscine,  and  afiirms  its  special 
utility  as  a  sleep-producer  in  all  irritative  conditionB,  even 


*  Pridwux,  The  Lancet,  September  27  uid  October  4  and  11,  1879. 
f  The  London  Medical  Becord,  Docember  29,  1887. 
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in  acute  maniacal  attacks,  in  hallucinatory  irritability,  and 
in  paralytic  restlessness.  In  the  exacerbations  of  dementia 
paralytica  it  haa  acted  well.  Kraua  found  it  useful  in  cases 
where  morphine,  chloral,  and  paraldehyde  had  been  given 
in  vain. 

In  asylum  practice  we  thus  learn  that  hyoscine  is  very 
euccessful  as  a  hypnotic.  If  we  compare  the  observations 
of  KrauB  and  of  the  English  observer,  Dr.  Piteaim,*  who 
tinds  that  y^  up  to  ^  of  a  grain  is  a  sufficient  quantity 
to  develop  the  state  of  sleepy  whilst  larger  doses  arc  apt  to 
produce  alarnjing  aymptonm,  we  Icurn  that  their  views  are 
in  accord.  Ueferring  again  to  Dr.  Salgo,  it  is  seen  that 
hia  practice  among  the  insane  leads  to  precisely  the  same 
results  as  those  of  Kraoa,  whilst  the  results  obtained  by 
Br.  Pitcairn  are  correspondent  to  those  of  Haynes.f 
Again,  Dr.  George  Thompson,!  of  the  Bnstol  Asylum, 
after  i*omc  preliminary  trials  uf  hyosoine,  made  a  report^ 
in  the  main,  of  the  same  character  ae  Kruus's. 

Dr.  C.  Reinhard  has  used  hyoscyamine  in  fifteen  insane 
and  twelve  epileptics.  In  eight  of  the  insane  it  produced 
calmative  effects  and  did  good,  and  in  five  epileptics  with 
maniacal  attacks  it  diminished  their  numl>er  and  severity. 
Mendel  §  has  also  used  hyoscyamine  in  various  peychoeee  . 
with  advantage,  those  improved  being  characlerixed  by 
high  motor  cxidtement.  lu  active  deUrium  the  crystallized 
alkaloid  prepared  by  Merck  has  been  used  by  Fronmiiller  || 
with  good  results.  To  these  observations  showing  the 
yalue  of  this  remedy  in  disorders  of  the  mind  may  be 


*  Th«  BriUah  Hediol  Jottmal,  Jun«,  1888. 

t  The  Thempeutio  GueUe,  op.  dt. 

t  Ibid. 

{  Allg.  ZeitMh.  f.  Psych.,  xxxvi.,  1879. 

I  HemotmbUien.    Quoted  In  Vlichow  u.  Hincb'i  Jahnsbericht,  1877. 
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added  the  reports  of  Pcarse,*  Gill,t  atid  Lawson^t — al 
couiirining  the  utility  of  hyoaeytiniiiie  iu  iiianiu  with  high 
motor  activity.  More  recently,  8egnin§  has  made  an  ex- 
haustive Htiitly  (»f  tlte  aetiona  and  u»cs  of  this  agent.  He 
finds  that  iu  mania  it  produces  sleep  more  certainly  even 
than  chloral,  and  without  htu\  after-eft'ects.  It  ha.s  produced 
a  positive  cure  in  a  case  of  delusious  of  persecution,  and 
has  done  more  than  any  other  remedy  iu  -poralysis  Offitans, 
as  respects  relief  to  the  trembling.  In  chorea,  mercurial 
trembling^  senile  tranblingt  etc.,  in  spasiiVMlic  cough^  Imyngis- 
muSj  hiccoughf  etc.,  hyoscyaniinc  has  been  used  with  success 
as  a  palliative  in  numerous  instances,  occasionally  with 
curative  results.  ||  Prideaux  f  makes  the  important  obs 
vation  that  it  acts  differently  as  respects  promptnoiw 
efficiency  under  varying  conditions  of  insanity.  Thus,  iu 
acute  mania  characterized  by  depression,  ^  of  a  grain  will 
have  a  decided  eifeet,  whilst  in  the  condition  of  excitement 
of  chronic  mania  Iargi,^r  doses  are  necesj^ory,  reaching  as 
high  as  -jig  of  a  grain  suboutaneour^ly,  which  he  regards 
the  preferable  mode  of  administration.  In  mania  with 
intense  motor  excitement  an<l  destructive  tendencies,  Pri- 
deaux  regards  hyoscyamine  as  "  the  most  rapid  and  reliable 
narcotic  we  possess."  In  epileptic  vuinia,  ddtmonal  insanitgy 
and  in  chronic  dcmcntiaj  it  does  good  in  many  cases. 

Some  observers  assert  that  no  after-morning  troubles 
came  to  vex  the  patient  who  received  the  medicament  the 
night  before, — such   troubles  as   nausea,  vomiting,  and 


■  The  Lanctl,  September,  1876,  p,  810. 
f  The  Prwtitioner,  February,  1878,  p.  84. 

I  Hid.,  Ati^Mist,  1878. 

i  The  Archives  of  Medicine.  June,  1881. 

II  Oulment,  Bui.  Q^n^ra)  do  Th<^rApeutique,  tome  Ixzziil.  p.  481. 
f  The  Lancet,  September  27  and  October  4  and  11,  1879. 
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Ivwdftche.     When  large  doses  bad  been  administered,  it 
"Wae  not  unusual  to  bavc  such  experiences. 

Id  gpasmoilic  nervous  di8ea£o8  h^oecine  has  l»eon  nsod 
with  good  results;  also  in  whooping-cough^  asthma^  Mccoagh^ 
ete.,  but  not  permanently,  since  a  tolerance  of  the  remedy  \a 
quickly  establUhcd,  wh(.*n  \\ja  effects  become  uncertain  and 
are  soon  loat.  In  the  graver  spasmodic  aftections,  each  as 
hydrophobia,  tetanus,  eclampsia,  hepatic  and  renal  colic, 
the  action  of  hyoacine  is  inferior  to  other  remedies  now 
in  use. 


DaBOISINE. 

An  Alkaloid  derived  &om  Dubolala  Myoporoidee.  which 
belongs  to  the  Solanaceaa. 

Propbrties. — Lhihoisine  occurs  in  small  crystals  soluble 
in  water  to  nearly  fifty  per  cent  It  is  isomeric  with  atro- 
pine, hyoscyamine,  and  daturine,  and,  although  of  the 
same  molecular  constitution,  they  differ  somewhat  in 
chemical  and  physiological  properties.  They  do  not  react 
in  the  same  way  to  teats  for  atropine,  and  they  differ  in  re- 
spect to  the  functions  of  the  eye.  Duboisino  paralyzes  tbc 
accommodation  more  quickly  and  more  thoroughly  than 
does  atropine,  and  the  effects  pass  off  in  half  the  time,  but 
it  is  rather  more  irritating  to  the  conjunctiva  than  any 
of  the  other  mydriatics.*  They  act  in  the  same  manner 
and  to  the  same  extent  in  causiiiu:  dryness  of  the  mucousj 
membrane  and  of  the  skin.     Duboisine,  in   acting  on 


*  On    Lha  other  hand,  it  U  MMitod  by  Scboeler  {B«rlincT  klinli 
Wochauchrift,  Ko.  18,  p.  186)  that  be  had  aan  ia  lerenl  csAes  jint  ■•] 
much  from  Btropioe. 
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the  irit*,  paralyzes  the  constrictor  muscle,  but  separately 
trora  thy  uccornmotlutiou,  tUu  iorriier  itcrsisting  long  after 
the  latter.  This  view  is  aUo  maiutaiucd  hy  some  of  our 
American  ophtliulmologists, — ^Dr.  W,  F.  Korris  and  Dr. 
Risley.*  Dubuisiue  does  not  remain  bo  long  in  action  on 
the  accommodation  as  atropine, — about  half  us  long  (Ris- 
loy),— and  for  this  reason  may  bo  preferred  to  the  latter. 
Very  singular  ettvcts  have  l)een  causeU  l)y  duboisine  soon 
aiter  it  was  instilled  into  the  eye,  but  not  a  shorter  time 
than  is  required  for  making  the  round  of  the  circulation. 
Tlie  writer  had  an  o|»purtunity  to  see  the  first  case  in  which 
these  untoward  ciFects  had  occurred.  It  was  in  the  case 
of  a  young  woman,  a  patient  of  Professor  W.  "W.  Seely, 
of  the  Medical  College  of  Ohio,  Cincinnati,  who  had  just 
obtcuuud  the  alkaloid,  and  made  the  first  instillation  in 
this  country.  She  experienced  very  alarming  sensatioas 
(to  her),  grew  faint,  was  pale,  and  the  pulse  slow  but  not 
irregular.  She  felt  greatly  more  anxiety  as  to  the  sensa- 
tions which  she  experienced  than  the  syiaploms  seemed  to 
call  for.  These  efl'ects  pa:*8ed  off,  for  the  most  part,  in  a 
half-hour,  but  strange  feelings,  with  a  sense  of  unreality 
in  all  things  about  her,  persisted  several  days.  Duboisine 
act-*  on  the  brain  and  mind  in  a  manner  similar  to  atro- 
pine, but  toxic  effects  are  not  so  readily  produced  hy  ab- 
sorption from  a  solution  instdlled  into  the  eye.  The  usual 
effects  of  duboisine,  to  take  a  comprehensive  view,  are 
expressed  in  the  following  paragraph  : 

Dryness  of  the  mouth  and  fauces,  difficulty  of  degluti- 
tion, and  a  husk^'  voice  are  experienced  in  a  few  minutes ; 
simultaneously  there  is  a  sense  of  fulness  in  the  head, 
tinnitus,  and  vertigo ;  the  action  of  the  heart  is  accelerated, 
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the  pulse  gnin^  in  tension,  the  face  flushes,  the  pupils 
dilate,  and  the  vision  for  near  objects  is  blurred  and  indis- 
tinct; the  sense  of  fulness  in  the  head  is  followed  by  head- 
ache, especially  of  the  frontal  region,  the  vertigo  impairs 
the  locomotion,  and  the  voluntary  muscles,  especially  of 
the  lower  limbs,  become  paretic.  During  the  time  of  the 
maximum  effect  of  a  fiill  medicinal  dose  there  is  consider- 
able excitement  of  mind,  au  intense  refltleiisnesfl,  but  appar- 
ently no  sensations  of  a  plea-*urable  kind,  but  rather  anxi- 
ety and  dread.  "With  the  Bubaidence  of  the  more  active 
symptoms,  notably  the  decline  in  the  circulatinn  nnd  the 
diminished  excitement,  a  more  quiet  condition  nf  the  mind, 
a  feeling  of  somnolence,  comes  on,  followed  by  sound  sleep. 
Dreams  and  \nHi(m8  disturb  the  sleep  somewhat.  In  ani- 
mals (dogs)  large  doses  produce  a  high  degree  of  excite- 
ment, apparently  hallucinations  and  delirium.  No  corre- 
sponding experiences  have  thus  far  occurred  or  been  noted 
in  man,  but  Dr.  Chisolm,  of  Baltimore,  n^porta  a  case  of 
"temporary  insanity"  reaalting  from  an  instillation  of 
solution  of  dnboiftine. 

Thus  the  efJects  of  duboisine  are  very  nearly  the  same  as 
those  of  atropine.  Instilled  into  the  eye,  the  pupil  dilates, 
but  more  readily  than  from  atropine,  and  the  dilatation 
ceases  earlier.  Duboisine  is  more  irritating  to  the  mucous 
membrane.  On  the  heart  and  circulatory  system  duboifiinc 
acts  in  a  manner  quite  similar  to  atropine:  *  they  both  in- 
crease action  hy  a  paralyzing  effect-  which  they  both  exert 
on  the  vagus,  and,  probably,  by  stimulation  of  the  accel- 
erator apparatus  also.  The  tendon  of  the  arterial  syatem 
is  raieed  by  moderate  doses,  but  large  medieinal  or  lethal 
doeea  cause  paresis  of  the  organic  musculur  fibre,  or  paresis 


*  Ringer  »nd  TwMdy,  The  Loiklon  Lnhcvt,  1880. 
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of  the  constrictor  fibres  and  consequent  dilatation  of  the 
vessels.  The  respiration  is  affected  in  a  similar  manner: 
it  ia  accelerated;  at  first  etronger  in  force  and  deeper  in 
volume,  and  afterwards  becoming  weaker  and  irreg^ular. 

The  character  of  the  actions  of  atropine  and  duboisine 
ia  well  exhibited  in  their  influence  respectively  on  the 
organic  nervous  system  and  on  the  vague.  Duboisine  first 
stimulates  the  vagus  and  then  paralyzes  it,  and  the  effect 
of  these  influences  are  again  shown  by  the  resulting  changes 
in  the  sympathetic  nervous  syBtem  and  the  organs  inner- 
vated by  it,  as,  for  example,  the  rise  in  tension  and  slower 
movement  of  the  vascular  system,  followed  by  greatly- 
increased  movement  with  lessened  tension.  Both  act  in 
the  same  way  on  the  apparatus  in  question ;  but  with  the 
greatly -increased  action  of  the  heart  and  blood-vcssuls,  the 
temperature  rises,  the  skin  reddens,  and  very  frequently  a 
punctated  redness  presents  itself,  which  has  the  appearance 
and  the  characteristics  of  the  scarlet-fever  eruption. 

As  respects  the  action  of  the  mydriatics,  the  following 
comparative  statement  will  show  the  position  of  duboisine 
in  the  groap : 

When  dilatation  of  the  pupil  is  required  for  some  brief 
examination  of  the  inner  parts  of  the  eye,  homatropine  is 
preferable,  for  it  brings  on  the  dilatation  in  five  to  ten 
minutes,  but  it  lasts  only  three  hours.  When  the  pupil  ia 
dilated  by  duboisine  or  by  atropine,  eserine  removes  the 
mydriasis  ia  about  five  minutes  if  it  is  caused  by  atropinCj 
and  in  twenty  minutes  if  it  is  caused  hy  duboisine.  This 
fact,  ctBteris  paribus^  proves  the  greater  strength  of  duboisine 
as  compared  with  atropine.  To  sum  up :  mydriasis  is  pro- 
duced more  rapidly  and  lasts  longer  with  atropine ;  homat- 
ropine, while  it  acts  quickly,  is  less  powerful,  the  dilata- 
tion not  being  complete,  even  with  the  maximum  doses. 


DVBOISINE. 


361 


Further,  paralysis  of  the  ciliary  and  motor  filaments  of 
the  circular  muscle  occur  more  rapidly  when  induced  by 
atropine  or  duboidine  than  by  horaatropino,  and  the  eficcU 
of  tl»e  two  former  continue  much  longer.  Such  are  the 
conclusions  of  Dr.  Herman  Schueffer,*  and  they  agree  for 
the  most  part  with  the  coDclusii>ns  of  other  American  and 
foreign  ophthalmologists. 

One  of  the  antagouisms  of  doboisine  especially  eerves  to 
illustrate  the  nature  of  its  physiological  actions,  and  should 
therefore  receive  some  attention  here.  The  finest  example 
of  physiological  antagonism  is  that  exerted  by  atropine  or 
duboisine  against  pilocarpine.  The  sweating  and  saliva- 
tion, the  lowered  temperature,  the  depression  of  the  heart's 
action,  and  other  p^Tiiptoms  caused  by  pilocarpine  are 
completely  neutralized  and  the  normal  restored  by  duboi- 
sine or  atropine. 

Therapy. — It  is  obvious  that  d  uboisine  agreeing  so  closely 
with  atropine  in  the  whole  range  of  its  powers,  almost,  must 
agree  also  in  the  therapeutic  ei^ects  and  applications.  Be- 
sides the  domain  of  ophthalmology,  in  which  it  is  useful, 
duboisine  is  a  remedy  of  great  value  in  certain  disorders  of 
the  mind.  Especially  i»  it  applied  in  those  eye-4:liseases  in 
which  the  accommodation  must  be  paralyzed,  but  in  which 
it  is  desirable  to  have  this  function  restored  to  tlie  normal 
ae  quickly  as  possible.  For  examinations  of  the  eye  it  be- 
comes very  useful.  It  is  said  to  be  more  irritating  to  the 
mucous  membrane  than  is  any  other  of  the  mydriatics. 

Duboisine  is  a  remedy  of  the  highest  value  in  the  treat- 
ment of  mental  disorders  accompanied  by  much  reatlesanesa 
and  an  irritable  motor  activity,  I  have  had  admirable  re- 
sults from  its  use  in  cases  of  puerperal  insanity.    In  my 


•  The  ArchiTW  of  Ophthftljn'>li^^,  New  York,  No.  10,  p.  W. 
q  31 
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Judgment  itia  competent  to  cure  cases  of  puerperal  mama 
whenever  the  conditions  present  are  of  the  kind  just  men- 
tioned,— that  is,  cases  dicitiugui^hed  by  incessant  muscular 
moTements,  wakefulness,  and  an  irritable  and  active  mental 
disturbance  of  a  kind  corresponding  to  tlie  motor  activity 
in  the  muscular  system.  When  these  conditions  coexist, 
no  other  remedy,  or  remedicH,  is  so  naefol  and,  as  my  own 
experience  justifies  me  in  8a}'ing,  curative.  I  have  given 
hypodemiatically  from  -j-J^  to  -^^  of  a  grain  of  the  sulpLato 
of  daboisine.  As  rapidly  aa  the  state  of  the  patient  wiU 
warrant  the  dose  should  be  increased  to  ^  of  a  grain. 

Not  only  puerperal  mania,  but  other  kinds  of  mania  cha; 
acterized  by  restlessness  and  incessant  activity  in  the  moto: 
spliere  arc  trreatly  benefited  or,  if  organic  changes  have  not 
occurred,  cured  by  duboisinc.  As  respects  the  quantity  to 
be  given,  my  experience  is  that  one  dose  a  day  is  quite  suf. 
ficieut,  for  the  action  is  so  prolonged  that  acc\iinuiation  of 
the  remedy  must  occur  if  taken  more  frequently. 

Remarkable  improvement  has  taken  place  in  some  cases 
of  exophthalmic  goitre  by  the  administration  of  duboisine  in 
the  hands  of  Dujardin-Beaumet^*  and  his  pupil,  Desnos.f 
The  nature  of  the  impression  is  plainly  exhibited  in  the 
reports. 

Tlie  solution  most  useful  for  the  exhibition  of  duboisia 
by  hypodermatic  injection  is  the  following: 

B   DiilKtisino  suiphat.,  gr.  i ; 
Aqiue  destillatje  x>H 
AquB  cbloroformi  vet 
Aquas  lauro-ccrut.  ^ss.     M. 
Slg. — Five  (6)  rainim«  c<muun  nearly  -^ol  %  grain. 
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Should  any  accident  occur,  tlie  most  efficient  antagonists 
are  morphine,  atropine,  chloral,  etc. 

*  DictionoHire  Mat.  H£d,  Paru. 


SOLAmSE.  SI 

SOLANINK. 

An  Alkaloid  or  Gluooaide  obtained  from  Several  Varieties 
of  the  Solanaceas. 

Thk  Solution. — Solauine  is  not  soluble  in  water,  and 
hence  Gcncuil  ha**  proposed  the  addition  ofa  mineral  ai^id  to 
make  thu  (Solution  clear;  butmiuerul  acidn  in  the  ininutedt 
quantity,  nnneutralized,  are  highly  irritating,  and  will  al- 
most always  produce  au  eschar,  and  are  also  highly  painful 
when  injected.  Solanine  is  itaelf  an  irritating  substance, 
and  will  often  cause  a  local  inflammation  of  considerable 
severity. 

As  regards  the  nature  of  this  active  principle  there  are 
contradictory  opinions.  Qaignard  *  holds,  on  the  authority 
of  M.  Adrian,  that  solanine  is  a  glucoside,  and  therefore 
it  does  not  combine  with  acids  to  form  salts.  On  the  other 
hand,  M.  Qeneuilf  says  that  it  is  a  glucoside-alkaloid  that 
combines  with  acids  to  form  saitsy  and  ho  makes  mention 
of  the  hydrochlorate  of  solanine  aa  the  preparation  em- 
ployed by  him  in  making  his  investigations. 

The  field  of  the  actions  of  Holaniue  is  the  nervous  sys- 
tem. The  effects  begin  at  the  periphery;  the  terminal 
nerves — sensory  first  and  then  the  motor — decline  in  func- 
tional activity,  and  finally  cease  to  react  to  stimuli  periph- 
eral and  central,  and  from  paretic  become  paralyzed. 
Then  the  spinal  cord  and  medulla  oblongata  cease  finally 
to  functionate,  and  the  reflexes  are  no  longer  excitable. 
In  accordance  with  their  notions,  Bardct  and  Gaignard, 
who  have  examined  \{b  physiologic-al  actions,  conclude  that 
its  toxic  actions  are  of  two  kindi? :  first,  apathy ;  secondly. 


*  Bui.  Qto6nl  de  TbdrspeuUque,  tome  cxui.  p.  12. 
t  Ibid.,  tiimo  oxi.  p.  266. 
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convulsions.  The  stage  of  apathy  is  the  condition  assume 
with  the  paralysis  above  sket<;hed.  When  large  t<^)xic  doses 
are  administered,  the  paralyzing  action  does  not  appear, 
but  the  excitability  of  the  cord(excito-motor)  ia  enhanced, 
convulsions  of  a  corresponding  tetanic  character  soon 
come  on,  and  death  quickly  follows. 

The  results  of  the  physiological  study  indicate  that 
solanine  must  be  useful  in  psuuful  and  spasmodic  affec- 
tions, and  the  rather  small  cliuicul  cxpcncnces  justify  the 
coiicluaioua.  It  is  iu  the  smaller  doses  that  the  moet  favor- 
able results  are  obtained,  and  whilst  the  larger  doses  have 
effects  that  approach  the  danger-line,  tliey  exert  an  irritant 
action  on  the  spinal  cord  that  opposes  the  sedative  effects 
desired.  It  is  evident,  therefore,  that  cerebral  and  spinal 
maladies  of  a  kind  suited  to  tlie  action  of  solanine  can 
only  be  favorably  influenced  by  small  or  medium  dosea. 

As  respects  the  hypodermatic  injection  of  solanine,  it  la 
evident  that  this  mode  of  a<lministration  has  some  very 
objectionable  features.  It  is  apt  to  cause  a  considerable 
local  swelling  and  Bloughing  of  the  tissues  at  the  point  of 
contact,  and  it  is,  besides  thie,  painihl.  There  am  be  no 
question  respecting  the  powers  now  ascribed  to  it,  but  it  \s 
more  useful  when  given  by  way  of  the  stomach  than  by  the 
hypodermatic  method. 


CHLOROFORMUM ;    CHLOROFORM. 

(.^br  iAe  hypodermaitc  injecfvm  onlypttre  eAlorofomi  shouUl  be  made  luw  of.) 

OhloroCbrmuzn  Purifloatuzn. 

Dose:  From  6  to  16  or  more  rmintma 

The  Deep  Injedion  of  Chloroform. — The  injection  of  chlo- 
roform is  not  adapted  to  the  treatment  of  internal  maladies. 
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ant]  is  only  useful  in  external  neuralgiss  bo  situated  that  the 
injected  chloroform  muy  act  on  the  nerve-tnink  or  on  the 
peripheral  diatribution  of  the  nerve.  I  have  entitled  the 
method  "The  Beep  Injection  of  Cblorofbrm/'  in  the  arti- 
cles T  have  written  calling  attention  to  the  efficiency  of 
this  plan  in  the  class  of  cases  to  which  it  i.s  adapted.* 

To  illustrate :  In  the  case  of  neuralgia  of  the  infraorbital 
division  of  the  fifth,  the  needle  is  insertod  deeply  under- 
neath the  lip,  passing  up  so  that  its  point  is  in  the  neigh- 
borhood of  tlie  nerve  whure  it  cmergoe;  in  the  case  of  the 
sciatic,  the  needle  should  be  passed  near  the  trunk  of  the 
nerve  at  its  exit  from  the  pelvis.  In  the  case  of  any  super- 
ficial neuralgia  the  same  plan  is  pur6uc<), — the  needle  in- 
serted deeply,  so  that  ita  point  rests  in  the  neighborhood 
of  the  attocted  nerve.  I  am  the  more  disposed  to  rciterato 
this  instruction  because  it  is  too  often  supposed  that  the 
treatment  consists  in  tlie  subcutaneous  injection  of  chloro- 
form. This  practice  was  long  ago  condemned  or  regarded 
as  improiH-T,  owing  to  the  violent  local  infiammatiou  which 
follows  its  introduction  into  the  subcutaneous  areolar  tissue. 
Thus,  the  late  Dr.  Ansticf  in  an  article  on  the  "  Ilypoder- 
mic  Injection  of  RemcdiL'S,"  says  of  chloroform,  that  it  is 
**  an  agent  entirely  unfit  to  be  used  in  that  way."  Hunter, 
af^r  some  trialr^  with  it,  had  made  a  similar  decl.iration : 
"Tlie  injection  of  chlorofonn  i.s  not  to  ho  recommended 
for  the  human  subject"  This  remark  is  all  the  more 
noteworthy  because  Hunter  was  one  of  the  curliest  and 
most  enthusiastic  advocates  of  the  hypodermatic  method. 
EalenbergI  simply  repeats  the  remark  of  Hunter,  and 


*Thfl  Clinic,  1878,  voL  v.  p.  146;    Th«  PrmcUUoner  (Luodoa),  1874, 
Tol.  xiii.  p.  288. 
t  The  Pnctitioner,  vol.  I.,  op.  c!L 
\  Di«  hypodeiroatixchen  Injectionen,  mpra. 
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raentioiia  an  experience  of  Bandras,  in  wliich  10  dropa  of 
chloroform  were  injected. 

PHYsioLOQiCAt  EFFECTS. — The  effecte  produced  by  the 
injection  of  chloroform  into  the  areolar  tissue  are  these : 
vaporization  of  the  chloroform,  and  consequent  gaficoos 
distention  of  the  eurrounding  parts,  painliil  swelling,  in- 
flammation, and,  occasionally,  the  formation  of  an  abscess; 
but  in  my  experionce,  never.  The  pain  experienced  by  the 
patient  at  the  moment  of  injection  is  also  considerable,  and 
as  the  needle  is  withdrawn  the  chloroform  acts  energeti- 
cally oil  the  wounded  skin.  These  are  very  serious  objec- 
tions to  the  hypodermatic  injection  of  chloroform.  They  are, 
to  a  large  extent,  obviated  in  the  method  of  deep  injection. 
It  is  truCy  in  the  latter  metliod,  considerable  pain  is  felt 
and  swelling  arises,  but  the  pain  soon  subsides  and  the  in- 
flammation rarely  proceeds  to  suppuration.  The  pain  is 
felt  at  the  moment  of  injection  and  for  some  minutes  sub- 
sequently, but  this  disappears  and  ia  succeeded  by  a  feeling 
of  numbness  and  anajsthesia  of  the  parts  into  which  the 
chloroform  difluses.  A  puffy  swelling  quickly  forms  at  the 
site  of  the  injection,  and  an  induration  of  variable  size  ia 
left,  but  it  afterwards  is  slowly  absorbed.  The  numbness 
persists  for  a  week  or  more.  Systemic,  or  rather  cerebral, 
Beijsations  are  felt  usually  only  when  the  injection  is  in- 
serted into  the  deeper  parts  of  the  face,  and  then  are  very 
transient,  consisting  of  a  little  giddiness  followed  by  drow- 
siness. Indeed,  tlie  results,  so  far  as  systemic  eftects  aro 
concerned,  may  be  regarded  as  absolutely  free  from  danger. 
So  much  swelling  and  induration  occurring  at  the  site  of 
an  injection  must  occasion  apprehension  of  the  formation 
of  an  abscess.  Thus  far  this  untoward  result  has  not  hap- 
pened in  any  of  my  cases  or  in  any  of  the  reported  cases, 
with  one  exception.    This  was  a  man  sufiering  from  tie 
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douloureux,  in  whom  repeated  injections  were  made  about 
the  eupra-  and  infra-orbital  foramina,  a  locality  nneuitcd 
for  rtpeaU'd  injeetums. 

To  ascertain  more  satiafuctorily  than  is  possible  from 
patienta  the  degree  of  suticring  which  attends  the  deep  in- 
jection of  chloroform,  and  the  extent  and  duration  of  the 
resulting  numbness,  I  proctised  an  experiment  on  myself 
by  injecting  10  minims  of  Squibb's  chloroform  deeply  in 
the  calf  of  the  log.  The  pain  was  by  no  means  so  severe  aa 
I  had  anticipated,  and  could  easily,  indeed,  be  borne.  Con- 
siderable swelling  resulted,  and  an  induration  aa  large  aa 
a  lilbert  continued  for  two  weeks,  when  it  was  absorbed 
entirely.  Immediately  after  the  injection  numbness  was 
experienced  about  tlie  site  of  the  injection;  it  then  ex- 
tended downward,  and  on  the  following  day  had  reached 
the  bottom  of  the  foot  A  space  in  which  the  sense  of 
touch  and  the  appreciation  of  pain  and  temperature  were 
decidedly  diminished  existed  from  the  point  at  which  the 
chloroform  was  inserted  to  the  hollow  of  the  foot,  although 

I  somewhat  irregular  in  shape,  at  least  two  inches  in  trans- 
verse diameter  at  any  point  This  condition  of  altered 
aensibility  persisted  for  several  weeks. 

It  is  obvious,  from  the  foregoing  considerations,  that 
chloroform  injected  into  a  part  modifies  the  conductivity 
of  tlie  nerves.     As  pain  means  an  irritation  of  a  nerve  or 

I  nerves,  being  dependent  upon  the  perception  by  the  centres 
of  cottsciouHness  of  this  impresdon,  and  its  reference  out- 
wardly to  the  end  organs  of  the  affected  nerve,  we  may 

[  assame,  with  some  confidence,  that  chloroform  causes  an 

interruption  in  the  route  or  circuit  of  transmission.    It 

has  long  been  known  that  swelling  of  a  part,  the  seat 

of  a  neural^,  is  a  signal  of  the  cessation  of  the  p^n. 

When  the  chloroform  is  injected  into  the  deeper  parts 
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of  th«  hce^  it  oomv«  iot/i  relstioti  to  tmwU  havia^ ; 
timsU  oonn«ctioD  with  the  iDtni'CTBaial  ctroibtioii.  It  1^ 
of  txmrm,  perfecUjr  wdl  knows  that  the  facUl  rein  eooiiim- 
nkalM  with  the  ptefj-goid  plexus  end  the  cATcmoas  aauA. 
Thk  anstotDicAl  &et  explains  the  greater  cerebnd  efieet  of 
Ml  ii^)eetion  of  chloroform  ia  the  doeper  portd  of  the ! 
m  oompftred  with  Uie  »&me  injection  ebewhere. 

TmcRAPT. — SJuco  the  publication  of  mv  original 
of  tie  douktureux^ — the  first  ever  treat<-d  hy  the  "  deep  injec- 
tion of  chloroform/' — various  cases  of  nntnU^ — of  the 
^/A,  ctrt!%c<hbrach3al^  malic — have  been  treated  by  me  soo- 
OtMafiilly  by  the  chlorofonu  injectiou.  This  method  is  eepe- 
Otallyadapted  to  the  treatment  of  sciatica.  I  have  had  under 
[)y  persona]  care,  from  1874  to  1884,  twelve  cases  of  sci- 
'  Aiica,all  of  great  severity'  and  all  chronic,  in  which  I  used 
lliu  chlorofonn  iiyectiouu,  and  of  these  eight  were  cured, 
two  iitiprov(^<i,  niifl  two  roceived  no  benefit,  I  do  not  in- 
cludu  in  tliis  suniinury  thosu  cases  of  sciatica  which  were 
lymptomutic  of  spinal  or  cerebral  disease.  Other  cases 
havo  boon  reported  in  this  country  ami  abroad  in  which 
this  method  succeeded  after  other  approved  methods  had 
&ilod.*  One  uf  the  most  remarkable  cases  demonstrating 
it*  utility  ii*  that  reported  by  Dr.  J.  B.  Mattison,!  in  which 
not  only  wuM  the  neuraljo^iu  cured,  but  also  the  opium  habit 
with  which  it  was  <x>mplic(\tcd. 

Strictly  locali/.od  Rfunal  pain  and  cocf^ijgodyma  have  been 
cured  by  mo  by  injecting  the  chloroform  deeply  near  to  the 
point  of  cmor^ence  of  the  sensory  nerve  branches,  or,  in 
ease  of  tlie  pain  in  the  coccyx^  as  deeply  as  possible  about 
the  point  of  greatest  pain. 

•  Dr,  do  06ronvlllo,  Ia  Tribune  MMicAle,  August  20, 1876 ;  Dr.  CoUioa, 
Tl»  Cllnlo.  187&. 
t  Tho  Medlcft]  Reoonl,  Naw  York,  Mny,  1874. 
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The  official  spiritua  chloroformi,  U.  S.  P.,  hna  been  aub- 
stituted  for  pure  chloroform  in  cases  of  chrouic  ftciatica 
coming  to  the  Jeilersoa  Medical  College  clinic,  and  with 
Bucceas,  although  not  so  complete. 

It  may  be  well  to  state  hero  that  atpia  chloroformi  {chloro- 
form  water) — that  ia,  the  amall  amount  of  chloroform  takoo 
up  by  water — posaeaaea  energetic  antiseptic  power.  Owing 
to  this,  and  also  tu  the  permanence  of  auch  a  solution^ 
Salkuwski  recommends  it  as  the  vehicle  for  hypodermatic 
injections,  having  aufficient  solvent  action  for  the  remedies 
used,  and  preventing  all  change  in  the  solutiona  of  alka- 
loids by  reason  of  its  germicide  action.  It  prevents  the  de- 
velopment of  the  penicillium,  or  of  micro-organisms,  in 
the  solution. 


^TllKR:    BTHZR. 
JEtthor  Fortior.     [Stnmffer  EtA«r.] 

^thcr  fortior  is  the  form  used  for  inhalation  and  for 
hypodermatic  injection.  It  contains  ninety- five  per  cent. 
of  ethyl  oxide  and  has  the  apecific  gravity  of  0.726.  It 
diasolvea  in  eight  times  its  volume  of  cold  water  at  70° 
Fahr. 

The  ordinary  commercial  ether  contains  impurities  too 
active  not  to  interfere  with  the  development  of  the  normal 
physiological  action,  and  is  ao  irritant  as  to  set  up  a  morbid 
process  in  the  tissues  where  injected. 

The  OBoal  dose  is  a  s^Tingeful} — that  is,  sufficient  to  fill 
an  ordinary  h^-poderraatic  syringe  having  a  Cf4)acity  of  20 
to  30  minims. 

Actions  am)  Ussd. — When  ether  ia  injected  beneath  the 
akin  it  causes  an  emphyaematous  swelling  and  burning 
f 
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pain,  more  especially  along  the  needle-track.  The  systeimc 
effects  are  at  once  felt,  the  pulae  becomes  stronger  and  fuller, 
tho  fuce  flushes,  and  the  skin  grows  warm  and  perspiring. 
In  two  or  three  minutes  (probably  in  ten  to  twenty  secondfi) 
the  odor  of  ether  is  observable  in  the  bivath.  A  senso  of 
exhilaration,  disordered  gait,  inco-ordination  of  rauscul^^ 
movements,  and  torpor  follow  in  tho  order  just  given  wh^B 
full  doses  are  directed. 

Among  our  French  colleagues  ethyl  bromide  has  been 
proposed,  and  has  been  utilized  to  some  extent  as  a  substi- 
tute for  ether  administered  in  this  way,  and,  on  the  other 
hand,  etlier  has  been  employed  us  a  substitute  for  chlo- 
roform in  the  process  of  deep  injection,  and  it  has  been 
successful  in  a  great  many  cases, — J  suppose  quite  as 
successful  as  chloroform  when  exhibited  in  cases  appi^y 
priate  to  this  kind  of  treatment.  ^| 

When  ether  is  injected  for  the  relief  of  pain  in  cases  of^ 
adynamic  pneumonia,  a  grateful  stimulation  is  felt  as  the 
pain  subsides,  the  respiration  becomes  easier,  the  pulae 
grows  fuller  and  stronger,  the  fuce  gains  in  color,  and  the 
tongue,  which  before  was  dry  and  cracked,  now  becomes 
moiat  and  sniooUi,  Such  is  the  grateful  change  occurring 
in  cases  of  pneumonia  baring  the  so-called  typhoid  char- 
acter. 

Dr.  Barth  reports  on  fourteen  severe  cases  of  adynamic 
pneumonia  and  broncho-pneumonia  treated  by  ether  injec- 
tions, which  were  employed  as  the  condition  of  depression 
increased  in  severity.  Of  these  fourteen  cases  treated  thus, 
eleven  recovered  and  tlircc  died,  an  astonishing  result  when 
we  compare  these  statistics  with  those  of  to-day.  The 
amount  used  at  each  injection  is  about  15  minims,  and  tho 
number  of  injections  from  two  to  four  a  day,  according  to  I 
the  amount  of  depression  in  each  case.    The  mort^ity 
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from  pneumouift,  at  least  iu  the  pneumonia  encceeding  to 
the  epidemic  of  iafluenza,  has  beeu  luueh  greater  than  that 
in  Biirth'a  cases. 

M.  du  Castrel  baa  pursued  the  same  plan  of  treatment 
in  caaes  of  variola  of  an  adynamic  type  in  hifl  charge.  He 
gave  the  ether  injccttous  to  tide  over  the  times  of  greateat 
depression.  The  result  waa  a  corroboration  in  every  par- 
ticular of  the  truth  of  Dr.  Barth's  statements  as  to  tlie 
eiTectri  of  the  ether  injections.  In  maladies  hcmorrhagk:  in 
character,  hitherto  requiring  tranafusion  of  bloody  and  in 
po$(-jiortum  hemorrhaijCy  the  injections  of  ether  have  been 
sufficient  in  themselves  to  prevent  the  death  tbut  was  im- 
peuding. 

In  cases  of  arterial  thrombosis  and  in  sudden  failure  of 
the  heart,  typical  examples  of  which  are  afforded  ua  in 
thrombosis  of  the  pulmonary  artery,  in  the  bites  of  venom- 
ous snakes,  in  the  algid  stage  of  cholera,  and  in  surgical 
shock,  the  injection  of  ether  has  proved  to  ho  a  resource 
at  once  satisfactory  and  nafe.  Whenever,  indeed,  from 
any  condition  to  whicb  remedial  measures  can  be  applied, 
there  is  at  the  same  time  a  state  of  things  in  which,  from 
various  influences,  the  syHtem  is  in  a  feeble  state  and  the 
heart  depressed  suddenly  by  extrinsic  causes, — under  those 
circumstances  the  timely  injection  of  ether  may  save  life 
or  tide  over  flucccssfully  a  dangerous  condition  of  af&irs, 
althotigh  it  may  be  but  temporary  in  duration. 

It  is  not  necessary  to  confine  the  amount  of  ether  admin- 
istered to  one  syringeful,  for  successive  doses  of  this  quan- 
tity may  be  administered  as  frequently  as  Uie  state  of  sfiaira 
requires,  witliout  serious  risk. 

Very  often  in  cases  of  chloroform  narcosis  the  use  of 
ether  has  been  advocated,  or  attempted,  or  actually  pei^ 
formed.    In  none  of  these  has  a  fatal  result  been  averted. 
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So  far  Hs  the  injection  of  ether  is  concerned,  there  is  not 
one  eingle  point  in  a  case  of  chloroform  narcosis  which 
justifies  such  practice;  for  the  relationship  of  the  two 
a^ent*^,  and  the  correspondence  in  their  actions  and  in 
their  mode  of  causing  death,  are  so  complete  that  they  are 
mutually  eyner^stic  and  not  in  any  sense  antagonistic. 

The  general  observations  made  on  the  therapeutical  ap- 
plications of  etlier  must  suffice :  all  those  usea  applicable 
by  inhalation  do  not  come  within  the  pur\''iew  of  tins 
work,  and  hence  I  bog  to  refer  the  reader  to  the  books 
treating  of  snch  topics.* 

Alcohol,  Whiskey,  and  Brandy. — Alcohol,  in  its  sev- 
eral forms  in  use,  has  not  infrefjuently  been  injected  in 
a  time  of  emergeiicy.  Very  often  is  such  injection  prac- 
tised in  caaes  of  chloroform  or  ether  nan-osia,  in  threatened 
failure  of  the  heart  from  any  cause,  or  in  sudden  and  pow- 
erful pain,  inhibiting  the  nerve-centres  both  of  conscious 
impressions  and  of  respiration  and  circulation  in  the  me- 
dulla oblongata.  Although  it  may  be  wel!  to  derive  such 
aid  from  this  source,  yet  it  is  clear  that,  instead  of  ppirituoas 
liquors,  spirit  itttelf  should  be  used.  The  alcohol  strength 
of  the  spirituous  liquors  is  about  fifty  per  cent,  or  at  proof. 
As  it  is  the  alcohol  and  ethers,  and  not  the  other  ingredi- 
ents of  tlie  spirit,  that  accomplish  the  purpose,  it  were  far 
better  to  prescribe  a  definite  dilution  of  alcohol.  Equal 
parts  of  pure  alcohol  and  water  is  a  formula  which  should 
be  preferred.  It  very  often  happens  that  an  induration,  or 
an  inflammatory  swelling  terminating  in  an  abscess,  is  the 
final  outcome  of  such  a  procedure  as  the  depositing  under 
the  skiu  of  whiskey  or  brandy. 


*  Roe  B&rtholow'g  Treatise  on  Materia  Mcdiea  and  ThempcuUo»,  7Ched., 
1888. 
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Chloral  Bydrate  and  formamlde. 

PROPBRTIBS. — The  name,  as  \a  quite  obvious,  is  a  com- 
bination of  the  names  of  the  two  Bubstances  entering  into 
its  composition,  but  it  is  not  C()rrectly  lio,  since  formamide 
differs  from  amidc^  although  closely  allied  to  it  As  the 
name  is  a  trade  designatitm,  and  has  thus  far  been  used 
universally,  it  will  no  doubt  continue  to  represent  the 
medicament 

Ohloralamide,  as  it  appears  in  commerce,  is  a  whitish 
crystalline  substance  haWng  a  slightly  bitter  taste,  although 
not  caustic.  It  is  little  soluble  iti  cold  water,  and  in  hot 
water  quickly  decomposes.  The  rate  of  solubility  in  cold 
water  is  as  14  to  100,  and  it  is  less  soluble  in  hot  water. 
At  a  temperature  above  140°  Fahr.  it  is  said  to  become 
less  soluble  than  in  cold  water,  and,  also,  it  then  begins  to 
decompose. 

The  dose  of  chloralamide  ranges  between  10  grains  and 
1  drachm,  but  the  latter  should  not  be  exceeded  under  any 
circumstances.  The  dose  which,  by  common  consent,  is 
considered  effective  as  a  hypnotic  for  an  adult  ia  45  grains. 
Smaller  doses  than  this  will  rather  rarely  cause  sound  and 
refreshing  sleep,  except  in  the  case  of  cliildren.  For  hy- 
podennatie  injection,  as  remedies  administered  in  that  way 
act  more  powerfully,  the  dose  most  suitable  under  all  the 
circumstances  for  an  adult  is  30  grains.  Locally  it  appears 
to  be  unirritating  to  the  tissues.  It  causes  no  disorder  of 
the  stomach,  and  it  is  said  that  no  part  of  the  s^'stttm  is 
acted  on  uuduly.  Formulre  in  harmony  with  the  facta 
above  given  can  be  constructed  iu  accordance  with  the 
purposes  intended  lobe  subserved  by  its  administration. 
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The  place  ino»t  wrilahlft  for  the  ii^^ectioQ  k  tbe  thi^  Be- 
hind the  trochmter  or  battodo,  where  Ihe  ooanedive 
tiaBae  is  most  abondaiiL  As  a  oofMidenUe  qoantitj  of 
fluid  it  DeoeflMTT  to  convey  eooa^  of  the  me^cameat 
into  the  tunies,  a  saitable  space  nrast  be  {band  to  eoo- 
tain  it,  and  at  the  points  named  it  is  better  to  deliver  the 
flaid,  and  gently  disphice  it  by  preasore  and  manipola- 
tioD  from  the  point  of  entrance  into  all  the  sarrotmdio^ 
parts. 

FffTSXOLOOiCAL  Acnoxs. — Tbe  proprietors  of  chloral- 
amide  are  very  pronounced  in  their  opiuions  of  ite  innoca- 
oosneaB  ander  all  circumstances.  It  is  true  that  it  causes 
but  trifling  irritation  when  injected  beneath  the  skin,  bat 
It  is  ntjt  entirely  free  from  all  injurioua  a(.'tion.  One  reason 
why  it  does  sometimes  cause  irritation  is  the  length  of  time 
the  solution  remiuna  unabsorbed.  The  action  does  notbe- 
giti  fur  a  half-hour  to  two  hours  after  tlie  injection  ia  prac- 
tised, so  slow  is  its  difiiision  into  the  blood.  Chloralamide 
dissolves  but  slowly  in  the  juices  of  the  body.  When  given 
by  the  storaaf  h  or  by  the  rectum,  the  rate  at  which  it  moves 
to  ulTect  the  syrftem  ia  also  alow,  but  rather  more  rapidly 
by  the  rectum  than  by  the  stomach ;  the  appearance  of 
characteristic  effects  occupies  from  one  to  two,  even  three, 
hourH«  anil  never  leas  than  a  half-hour;  but  by  the  hypo- 
dermatic method  the  time  is  reduced  about  one-hal£  Be- 
oatiBe  of  the  delay  in  the  development  of  its  actions,  the 
hypnotic  dose  is  directed  to  be  administered  an  hour  or 
two  Iteforo  the  ac(,'ustomed  time  of  going  to  sleep.  The 
duration  of  the  sleep  produced  by  chloralamide  ranges 
from  one  to  eight  hours.  The  usual  diHtiirbances  follow- 
ing (he  talking  of  a  close  of  a  sleep-producing  narcotic  are 
wanting  aflcr  the  administration  of  this  remedy:  no  head- 
ncho,  no  nausea,  no  general  malaise;  only  the  usual  cloudi- 
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Sen  after  a  night  of  soand  slumber.  In  other  worde,  only 
snch  sensations  as  normal  eleop  gives  to  every  possessor  of 
such  ail  or>j:an)am  as  wUI  fall  into  quiet  sleep  whenever  the 
time  comes.  As  compared  with  the  sleep  obtained  by  the 
adrainislratiun  of  chloral,  that  from  chloralamide  is  less 
prompt  but  longer  in  duration,  and  tiie  atler-conditions 
somewhat  better;  indeed,  more  like  normal  sleep,  if  that 
were  possible.* 

How  chloruliiniide  causes  sleep  is  not  well  understood. 
It  is  probable,  as  Kny  t  states,  that  it  is  split  up  in  the 
blood  into  chloral  and  formamide,  and  that  the  sleep  is 
due  to  chloral  and  formamide  acting  simultaneously  on 
the  cerebral  cells ;  but  of  tliis  there  is  no  real  proofl  It 
also,  at  first,  lowers  somewhat  the  arterial  tension,  but 
this  presently  yields  to  the  opposite  action  and  the  tension 
rises. 

Chloralamide  lowers  the  reflex  excitability  J  wlien  in 
action  by  disease,  a.^  in  chorea,  Imt  it  has  little  or  no  ctfect, 
in  the  normal  state,  upon  the  spinal  cord.  At  iirst,  when 
the  owners  of  the  patent  gave  it  out  as  free  from  any 
Einger,  too  large  doses  were  administered,  and  then  il  wja 

en  tlie  action  was  not  unlike  all  the  other  members  of 
the  aromatic  series,  in  that  there  ensued  a  pro^se  sweat, 
vreak  and  irregular  action  of  the  heart,  and  shallow  and 
irregular  respiratory  movements.  It  is  not  et>AeiitiaI  under 
any  circumstances  that  a  dose  exceeding  60  grains  or  1 
drachm  should  bo  given  ;  but,  misled  by  the  first  reports 
and  by  the  commercial  enthusiasm,  the  safe  point  was  often 
passed  to  the  detriment  of  the  patient 


•  F«iper,  Deutsche  Med.  WocbenfclmO,  August  8,  1889.     Quottd  by 
The  Therapeutic  G&zoite,  1889,  vol.  xiii.  p.  612. 
t  Tlierap.  HoDaUbefU*,  AugUHt,  1889. 
I  Hulackciwsk),  The  London  HedioAl  Recorder,  June  SO,  1690,  p.  210. 
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In  common  with  all  the  members  of  this  group  of  anal- 
gesics, chloralamide  causea  a  measlea-like  eruption  to  ap- 
pear on  the  skiu.  Pye  Smith  encountered  a  case  in  whi' 
the  skin  exfoliated  as  in  scarlatina. 

TuERAFY. — As  a  hypnotic,  or  sleep-producing  medica- 
ment, cbloralamide  ranks  highly  and  is  hardly  surpassed 
by  any  one  agent ;  but  it  is  not  so  elective  when  pmu  is 
present  and  the  case  is  one  in  which  insomnia  is  an  out- 
come of  the  infliunmatory  state,  as  in  pneumonia,  where 
the  use  of  chloral  is  often  so  effective.  Nevertheless,  ca^es 
have  been  reported  in  which  severe  pain  caused  the  insom- 
nia, and  yet  chloralamide  promptly  cured  them.  It  is  the 
general  consensus  of  professional  opinion  that  this  remedy, 
like  its  progenitor,  chloral,  is  more  effective  in  relieving 
insvmnia  when  th«  uonditionn  are  simple  and  no  coniplicu- 
tions  of  pain  and  Inllammadon  have  arisen  (Kay,*  Keich- 
mann  f). 

In  chorea  it  has  proved  very  efficient.  Alt  J  was  the 
to  prescribe  it  in  this  iimludy,  and  he  reports  rather  re- 
markable cures  in  instances  where  arsenic  and  other  ap- 
proved remedies  had  failed.  Five  days  of  treatment  with  15 
grmns  three  times  a  day  effected  a  '*  nearly  absolute  cure"  of 
a  boy  11  years  of  age.  Since  the  publication  of  Alt's  ob- 
servations others  have  appeared,  the  general  opinion  being 
that  cbloralamide  is  a  valuable  remedy  in  chorea  and  free 
from  local  injurious  action.  Alt  also  regards  it  as  among 
the  best  hypnotics.  Dr.  Umpfenbach,  au  alienist,  reports 
in  the  Tlterapeutische  Mojiatshtfte,  February,  1890,  p.  66, 
eiscq.^  on  the  use  of  chloralamide  as  a  hypnotic  remedy  in 
various  cases  of  nervous  diseases  accompanied  by  mental 

*  Tbcrnp.  Moiiatshefte,  August,  1889, 

f  DeutKbe  Med.  >Vochenichriil,  August,  1889. 

X  The  Therapeutic  Gaxette,  1889,  vol.  xiii.  p.  746. 
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diDOrder  ia  the  aayluro,  and  he  concludea  hia  paper  with 
the  statement  that  he  finds  this  new  agent  not  any  better 
than  other  sleep-producing  medicines  already  in  use,  for 
example,  chloral  hydrate.  It  scema  to  the  author  that  this 
is  a  juet  estimate  of  the  value  of  cliloraluiniilo  as  a  remedy. 
Strahan,*  in  the  asylum  at  Northampton,  England,  has 
prescribed  chloralamide  in  two  hundred  cases,  and  he  finds 
it  an  excellent  hypnotic,  hut  not  better  than  paraldehyde, 
except  in  the  matter  of  odor  and  of  taste,  and  not  any  better 
than  chloral,  only  that  it  docs  not  affect  the  pulse,  the  respi- 
ration, or  the  action  of  the  heart,  and  is  free  from  danger. 
As  these  are  verj' imf)ortant  diflerencea,  it  may  be  concluded 
that  the  alienists  think  more  highly  of  chloralumide  than 
of  chloral  hydrate,  as  a  rule. 

In  paralysis  agitans,  sclerosiSy  and  other  nervous  affections 
characterized  by  clonic  convulsive  movements,  chloral- 
amide  has  acted  favorably  in  inducing  rest  and  sleep,  and 
thus,  it  is  probable,  modifying  the  morbid  process  of  which 
insomnia  is  a  symptom. 

Dr.  Hagemann,  two  years  later,  reports  on  a  great 
variety  of  cases  in  which  chloralamide  has  maintained  its 
superiority  as  a  skrp-produccTf  having  no  injurious  effect 
on  the  actions  of  the  heart  and  lungs  or  on  the  mucous 
membrane  of  the  intestinal  canal. 

For  hypodermatic  injection  the  amount  of  fluid  must  be 
large,  as  already  explained,  for  the  solubility  of  chloral- 
amide  does  not  exceed  10  to  14  parts  per  100  parts.  How-, 
ever,  when  a  less  abundant  solution  is  required,  the  amount 
of  water  needed  can  be  lessened  by  adding  about  one^ighth 
of  alcohol.  In  the  alcoholic  menstruum,  although  the 
amount  of  the  alcoholic  constituent  is  not  large,  a  consid- 


•  The  Loodoa  Lutoiit,  August,  1880. 
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erably  greater  proportion  of  chlonUamide  is  soluble.    For 

example : 

B   Chlonlunide,  Jij; 
Alcoholifl,  jij; 
Aqus  chloruformi,  ^vi.     H. 
Blg.^A  Byringefbl  Mt  a  doae. 

Chloralamide  is  rarely  used  by  hypodermatic  injection. 
When  the  etomach  is  rebellious,  rectal  injections  act  well, 
and  indeed  by  Home  that  is  considered  the  better  mode, 
because  ditiusion  into  the  blood  occurs  promptly. 


CBLORAL   HTDHATS. 

Thb  Solution. — Crystallized  chloral  only  is  suitable  for 
the  preparation  of  solutions  for  hypodermatic  use,  A  sat- 
urated solution  in  water  contains  fifty  per  cent,  of  chloral. 
Although  this  is  rather  irritating  to  the  tifisues,  a  weak 
solution  may  be  more  objectionable,  as  two  punctures  will 
be  necessary  to  introduce  the  required  amount 

B  Chloral  hydrot,  ^m; 
A[}U(e  deatilUtn,  ^i.     M. 
Slg. — ^TMrty  (30)  minims  oontain  15  gnuiu  of  chloral. 

As  chloral  diffuses  into  the  blood  more  rapidly  from 
the  subcutaneous  areolar  tissue  than  from  the  stomach 
under  ordinary  circumstances,  10  grains  will  be  a  sufficient 
quantity  for  an  adult  j  but  special  conditions  may  require 
more. 

PnysioLooiCAL  Eftbcta. — Very  great  pain  and  smarting 
are  ft-lt  at  the  point  of  puncture,  and  it  persists,  unfortu- 
nately, for  a  half-hour  or  longer.  Considerable  swelling, 
an  erythematous  blush,  and  urticaria-like  eruption  take 
place  about  the  puncture.  A  hard  nodule,  very  prone  to 
suppurate,  usually  forms.     Especial  pains  are  necessary  to 
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avoid  penetrating  a  vein,  for,  although  Ore  has  proposed 
the  iutra-vcnous  injection  of  chloral  for  the  purpose  of 
inducing  aiiffistheaia,  the  direct  admiBHiou  of  chloral  to  a 
vein  is  considered  bo  hazardous  that  the  proposed  expedi- 
ent is  almost  universally  condemned.  Tbe  production  of 
sleep  is  the  result  of  the  chloral  injection,  and  this  follows 
promptly,  usually  without  any  disturbance  of  function.  In 
some  subjects,  however,  just  as  when  taken  into  the  stom- 
ach, a  period  of  excitement,  with  headache,  precedes  sleep, 
or,  it  may  be,  prevents  it  altogether.  If  the  dose  bo  suffi- 
cient, sleep  is  very  sure  to  follow,  and  the  drowsiness  comes 
on  within  five  minutes  after  the  injection  is  practised.  The 
sleep  of  chloral  is  very  like  that  of  natural  sleep,  and  there 
are  no  after-disturbances, — no  headache,  nausea,  nor  con- 
stipation. 

Administered  subcutancously,  chloral  possesses  distinct 
pain-relieving  power,  ditlering  in  this  respect  from  the 
eiTects  of  its  stomach  absorption. 

A  weak  heart,  especially  a  fatty  heart,  is  an  important 
contra-indicatiou  to  tbe  hv-podermatic  injection  of  chloral, 
still  more  than  to  its  administration  by  the  stomach.  Nu- 
merous deaths  have  resulted  from  its  incautious  use  in  cases 
of  weak  heart  when  taken  by  the  stomach  ;  the  danger  is 
greater,  of  course,  when  it  is  thrown  under  the  skin. 

TuERAjnr. — So  unpleasant  is  the  load  action  of  chloral 
that  its  use  by  the  hypodermatic  injection  is  restricted, 
usually,  to  cases  in  which  the  stomachal  admi lustration 
is  prevented  by  the  conditi4)n  of  that  organ,  or  by  the  in- 
ability or  the  unwillingness  of  the  patient  to  swallow. 

Vomiting^  not  controlled  by  the  ordinary  means,  may 
sometimes,  frequently  indeed,  be  arrested  by  tlie  injection 
of  5  to  10  grains  of  chloral  in  the  epig^tric  region.  Ob- 
stinate hiccough^  not  amenable  to  the  oaual  treatment,  may 
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also  be  stopped  in  the  same  way.  In  violent  cholera 
bus  and  in  true  cholera  excellent  results  are  obtained  from 
the  chloral  treatment,  better,  in  the  author'H  experience, 
than  from  any  other.  In  the  cholera  epidemic  at  Kiga,  in 
1871,  the  injections  were  remarkably  successful.*  Similar 
successes  attended  the  practice  of  Mr.  Hall,  an  Knglish 
army  surgeon,  at  Kheri,  Oudh,  India,t  of  Nepven,|  and 
others.  During  a  short  epidemic  of  cholera  in  Cincinnati 
in  1873,  I  had  tho  most  convincing  proofe  of  the  elticiency 
of  chloral  injection.  When  the  cramps  are  severe  and  the 
algid  state  well  advanced,  very  considerable  doses  must  be 
used.  In  one  very  formidable  case,  in  which  there  seemed 
but  little  hope,  60  grains  were  administered  hypodermati- 
eally  in  two  hours,  with  the  effect  to  stop  the  cramps,  restore 
warmth,  and  to  remove,  indeed,  all  unfavorable  symptoms. 

In  aslhma  decided  relief  is  produced  by  the  injection  of 
chloral.  Other  7ieuroses  of  the  chest  organs  are  equally 
benefited ;  but  the  utmost  circumspection  is  needed  lest  a 
fatal  result  follow,  by  paralysis  of  a  weak  heart. 

The  hypodermatic  injection  of  chloral  is  indicated  and 
may  be  employed  in  all  cerebral  disorders  in  which  chloral  is 
so  much  prescribed  by  the  stomach:  to  procure  sleep,  to 
allay  the  excitement  of  mania,  and  to  prevent  convulsive 
attacks.  The  remedy  is  employed  in  this  group  of  cases 
hypodcrmatically,  when  the  patient  cannot  or  will  not 
swallow  it  in  the  usual  way.  In  superficial  jtettral^itB  the 
local  use  of  chloral  may  be  substituted  for  the  deep  ityec- 
tiou  of  chloroform. 

Cktoral  afid  Morphine. — lu  most  of  the  cases  for  which 


*  O.  Liobreich,  Berliner  klinisciie  Wocheiischrift,  1871,  p.  408.     Letter  , 
firam  Dr.  r.  Roichard. 
f  The  Practitioner,  July,  1875. 
X  Gaz.  3tM.  de  Paris,  September  18,  1873. 
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chloral  ia  directed  in  the  preceding  paragraphs  the  combi- 
nation with  morphine  is  to  be  preferred,  generally  speak- 
ing, to  tlie  chloral  alone.  Ab  ia  perfectly  well  known,  the 
pain-relieving  power  of  chloral  is  greatly  inferior  to  that 
poaseascd  by  morphine.  A  combination  of  the  two  makes 
an  anodyne  and  hypnotic  of  the  highest  order  of  excel- 
lence; that  which  is  wanting  in  one  is  supplied  by  the 
other,  and  in  respect  to  their  special  properties  each  adds 
to  the  power  of  the  other.  In  a  paper  read  before  the 
New  York  Nearolo^cal  Society,  I  showed  that  whilst 
morphine  increased  the  physiological  effects  of  chloral  in 
all  other  respects,  it  prevented  the  depression  of  the  heart's 
action  caused  by  the  latter,  and  thus  obviated  the  chief 
danger  from  its  administration.  The  combination  is  ren- 
dered still  more  efficient  by  the  addition  iif  atropine  or 
cocaine.  The  fo]lo^ving  formulte  are  intended  to  illustrate 
and  embody  the  above  principles,  and  may  be  employed 
for  the  hj-podermatic  injection  of  these  remedies: 

B  Chloral  hydnt,  giij; 
Morpbinn  ralph.,  gr.  it  ; 
At^uip  dectitliito,  Ji.     M. 
Sig. — Twenty  (20)  miiUnu  oooUin  7|  grains  of  chloral  uid  }  of  ■  grain 
of  morphine. 

R  Chlora]  h.rdrmt.,  ^iij; 
Horphinae  sulph.,  gr.  iv; 
AtropiniD  iulph.,  gr.  ^ ; 
Aqua  diHtUlata,  ^L     M. 
Sig. — Twenty  (20)  mininu  conUin  7}  grain«  of  chloral,  )  uf  a  gruin  of 
morphine,  abd  j}q  of  a  grain  of  atropine. 

R  Chloral  hydrmL,  jJij; 
Jloiphinaa  lulph..  gr.  (r; 
Atropina  sulph-,  f:t.  { ; 
Couiins  sulph.,  frr.  vi ; 
A(]ua  chloroform!,  ,^i.     U. 
Kg.— Tmnty  (SO)  to  forty  (40)  minlzni. 
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Bromoform  ia  a  liquid,  oWy  ia  consistence,  colorless 
when  pure,  or  brownish  after  keeping,  when  the  acpara- 
tjon  of  bromine  may  be  HUspectecL  If  kept  in  the  light, 
or  especially  when  the  sunlight  is  permitted  to  fall  on  the 
vial,  decomposition  ensues,  and  the  liquid  becomes  brown- 
ish and  untit  to  use.  It  must  be  kept  in  tightly-stoppered 
bottles,  aa  it  is  extremely  volatile.  It  can  be  administered 
by  the  stomach,  given  in  a  tablespoonful  of  water,  on 
wliich  it  is  dropped,  or  inhaled,  which  ia  a  good  mode  of 
procuring  its  effects,  or  administered  subcutaneously  iu  ita 
undiluted  form,  as  it  is  not  irritating  to  the  tissues.  The 
dose  for  hypodermatic  injection  ranges  from  2  to  10 
minims,  and  the  time  every  two  to  four  hours, 

AcnoxB  AND  Uses. — Bromoform  is  a  hypnotic  and 
depresao-motor.  It  inliibits  the  actions  of  the  reflex 
system,  lowers  the  rate  and  the  fulueaa  of  breathing,  and 
tends  to  arrest  the  respiratory  and  cardiac  movements  by 
causing  paralysis  of  the  centres  supplying  these  organs 
with  the  necessary  force  to  carry  on  their  working.  It 
acta  on  the  reflex  centres  and  diniiuishes  the  response  to 
peripheral  irritations. 

Bromoform  is  very  n»ild!y  tojcic  It  is  not  a  dangerous 
agent  if  used  judiciously,  and  can  be  given  to  the  young- 
est children  without  risk.  The  dose  for  children  ranges 
from  1  to  4  minims. 

Obviously,  bromoform  is  a  remedy  to  allay  spasmodic 
action  and  to  cure  diseases  of  a  spasmodic  character. 
Stepp,*   Lowcntbal,!  assistant  in   Senator's   clinic,   and 

*DmitMho  Mbd.  Wochecuchrift,  Nos.  81  ftad  44,  1889.     Quoted  by 
The»p.  MonuUbeftc. 
t  Berliner  kliniaobe  'Wocheiuchnfl,  No.  23,  1890.     Quoted  ibid. 
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Dr.  Fiaclier,*  of  New  York,  who  has  read  a  valuable  paper 
on  its  UBC  in  whooping-cough,  published  favorable  reports. 
From  theee  data  we  learn  that  it  is  a  remedy  of  exceptaooal 
vulae  ill  this  troublesome  disease.  According  to  Lowen- 
thal,  the  good  effects  of  the  remedy  are  seen  on  the  second 
or  third  day,  the  vomiting  arrested  in  a  week,  the  number 
of  paroxysms  of  coughing  greatly  reduced  in  the  couree 
of  ten  days,  and  the  t-onvalescence  eHtabliehed  at  once,  so 
that  the  average  duration  may  be  comprehended  in  two  to 
four  weeks.  According  to  Dr.  Fischer,  the  appetite  was  not 
destroyed,  and  the  usual  complications,  as  lfronchid\  pneti- 
moniaf  measles^  etc.,  were  cot  so  frequent,  and  when  the 
pneumonia  did  appear,  it  was  much  more  easily  and  suc- 
cessfully treated  than  had  been  the  case  before.  It  was 
found  necessary  to  continue  the  remedy  for  a  short  time 
after  the  disappearance  of  the  symptoms,  leet  a  relapse 
occur.  It  was  ascertained  to  be  better,  also,  to  increase 
the  dose  by  a  drop  at  a  time^  if  required. 

Dr.  Fischer  concludes  that  of  all  the  remedies  hitherto 
known  for  whooping-cough,  ffromoform  is  the  best. 

Other  Bpa-smodic  diseases  are  also  benefited  or  cored  by 
the  administration  of  bromoform,  such  as  asthma^  emphy- 
sema, hiccough,  and  laryngismus  stridulus.  In  severe  attacks 
of  asthma,  5  drops  of  bromoform  may  be  iiyected  subcu- 
taneouBly  at  once,  and  every  half  to  one  hour  suhsequcntly, 
as  the  case  may  require ;  but  if  no  impression  is  made  after 
two  doses,  the  remedy  is  unsuitcd  to  the  case.  In  severe 
cases  of  hiccough  in  adults  a  single  dose  will  oflen  cure  at 
once.  Tlie  passage  of  calculi,  hepatic  and  renal,  will  be 
promoted,  no  doubt,  and  tJio  p:un  alleviated  !jy  the  timely 
use  of  bromoform.     The  uses  of  bromoform  are,  indeed, 


•  The  New  York  Xediokl  Bcoona,  September  G,  1890. 
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not  sufficiently  nndcrstood  as  jct  to  permit  a  final  state- 
ment to  be  made.  The  extent  of  the  therapeuticHl  in- 
fluence remains  to  be  demonstrated.  And  this  fact  is 
equally  true  of  other  remedies  of  a  similar  kind.  For 
example : 

Awri  Bnymidum, 

Atari  et  SodU  Bromidum, 

The  last  named  is  only  considered  here  because  of  it^ 
relationship  to  the  other  agents  of  this  particular  group. 

The  bromide  of  gold  has  been  brought  forward  as  a 
remedy  for  epilepsy  by  Goubert,  and  the  reports  on  its 
efliiciency  are  nither  remarkalily  uniform  testimony  to  its 
success.  It  is  said  by  its  original  promoter  that  the  bro- 
mide of  gold  is  fur  more  prompt  in  action  and  greatly 
more  curative  than  are  the  other  bromides,  and  the  doses 
are  at  the  same  time  far  less  in  amount.  Compare  ^  of 
a  grain  of  bromide  of  gold  with  10  to  80  grains  of  bro- 
mide of  potassium  or  sodium.  Besides  its  efiects  in  epi- 
lepsy, it  will  bo  foumJ,  probably,  to  be  useful  in  corre- 
sponding nervous  maladies.  It  is  asserted  of  it  that  it 
causes  no  depression  of  the  mental  or  sexual  functions. 

In  addition  to  these  properties,  the  various  remedies 
mentioned  above  are,  at  the  same  time,  very  powerful  as 
antiseptics. 


URETHAN. 


Urethan  is  a  carbonate  of  ethyl,  a  derivative  of  the  aro- 
matic series  of  hydrocarbons.  It  occurs  in  the  form  of 
rhomboidal  crystals,  and  as  a  crystalloid  it  dissolves  freely 
in  water,  in  alcoholic  solutions,  and  in  ether.     Rubbed  up 


VHETUAN. 

with  cbloral  hydrate  and  camphor,  it  forms  a  transparent 
fluiti,  uii(i  this  solution  is  a  solvent  of  conaiderublo  power, 
taking  within  itself  the  alkaloids  in  general,  including 
morphine,  atropine,  Btrychniuc,  etc.  The  taste  of  uretlian 
is  not  disagreeable,  rather  fresh  and  cooling. 

The  following  formula  is  a  suitable  one  for  hypodermatic 
injections : 

{I  UrediAn,  §«; 

AquJB  deftillAUe  w^  aquie  cUoroformi,  ^i.    U. 
8tg. — Twenty  (20)  roiniou  is  it  luitablc  dose  tor  an  adult. 

TTrethan  is  not  irritating  to  the  tissues  or  to  the  stomach, 
and  when  injected  beneath  the  skin  it  does  not  cause  any 
unpleasant  aftcr-effocts,  such  us  dtzzinc^,  headache,  nausea, 
arrest  of  secretions,  etc. 

The  first  to  give  a  full  account  of  the  source,  chemical 
characteristics,  and  physiological  actions  of  urethaii  whs 
Schmiedeberg,*  the  great  professor  of  pharmacology  at 
Rtraaburg.  He  demonstrated  its  apparent  freedom  from  ill 
qualities,  and  its  action  on  the  system.  He  proved  that  it 
poooooBOO  hypnotic  qualities  of  a  valuable  kind,  and  that  it 
lowers  the  sensibility  of  the  sensory  nerves  and  the  mo- 
tility' of  the  motor  nerve.  Hence  it  is  anodyne  as  well 
as  hypnotic  Bottenbiller  f  has  also  studied  its  acttons 
on  the  human  subject,  using  the  remedy  eubcutaueously, 
and  found  that  it  is  a  reliable  hypnotic,  but  loses  its  effects 
by  repetition,  and  the  duration  of  the  action  in  individual 
cases  varies  from  two  to  four  or  six  hours.  The  most  cer- 
tain effect  as  a  hypnotic  is  obtained  from  the  larger  doses, 
— from  30  to  60  grains.     He  advises  against  the  giving  < 


*  Archiv  fQr  experimentelle  Fatbologie  und  Fbarroalcolugie,  Band  xx. 
p.  30fl. 
t  Centralblatt  ftr  Nerrenkrankheitea*  Na  10,  188S. 
R        s  83 
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of  doscfl  above  the  safe  limit  of  60  gruiiie.  Scbiutede- 
berg*  alBo  states  that  it  is  better,  when  maximnm  dosea 
are  to  be  admiinotercd,  that  they  be  divided  up  and  taken 
at  shorter  intervals  to  avoid  the  sudden  imprcesion  of  so 
great  a  quantity.  Although  observers  have  agreed  that  ill 
results  do  not  occur  under  GO  grains,  it  is  quite  certain 
that  beyond  that  point  headache,  hebetude  of  mind, 
nausea,  and  vomiting  may  be  expected, — again  asserting 
the  law  that  remedies  both  of  the  fatty  and  aromatic 
series,  given  in  maximum  quantity,  may  surprise  both 
phyi^ician  and  patient  with  untoward  actions.  It  is 
wise  in  administering  urothan  to  avoid  large  doses;  yet 
Huchard  f  advises  that  the  amount  necessary  to  cauE^e 
sleep — 3  or  4  grammes  (45  to  fiO  grains) — be  given  at  one 
time! 

Besides  the  hypnotic  action  which  urethau  exerts,  it 
also  has  the  power  to  stimulate  the  respiration.  Contra- 
dictory opinions  have  been  given  in  re8j>ect  to  the  action 
of  urethau  on  the  cii'culatory  system.  Schmiedeberij 
maintains,  as  against  Huchard  and  Eloy,  that  it  has  nu 
influence  on  the  heart,  whereas  these  latter  hold  that  the 
action  of  the  heart  is  accelerated.  Tiie  temperature  i:< 
unaflectcd  by  it,  says  Schmiedeberg;  the  temperature 
falls,  says  Huchard.  A  mode  of  determining  the  tem- 
perature by  the  effect  of  urethon  on  the  rectal  heat  of  the 
rabbit  is  altogether  fallacious.  The  author  has  conclu- 
sively shown  I  that  such  a  mode  of  arriving  at  a  fall  of  tem- 
perature in  the  rabbit  is  not  at  all  to  be  depended  on,  for 
when  a  rabbit  is  kept  immobile,  within  a  half-hour  its  tem- 
perature begins  to  decline,  and  the  fall  goes  on  rapidly  until 

•  Op.  cit 

t  Bui.  QV)n6ral  do  Thorapcutiquo,  tome  ox.  p.  103. 
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the  amount  of  reduction  roftches  from  2**  to5*Falir.  This 
occurs  without  any  other  interlVrence  with  the  functions 
of  the  animal,  and  is  therefore  explanatory  of  Huchard's* 
observation,  without  resorting  to  the  action  of  Bomc  medi- 
cament. That  my  observations  were  correct  Las  been 
abundantly  confirmed;  yet  these  fallacies  have  beeu  often 
perpetrated  since,  and  the  results  of  many  an  observer 
have  been  fatiilly  weakened  or  destroyed  thereby.  It  is 
probable  that  Schmiedeberg  was  correct  and  his  opposers 
wrong  as  respects  the  effect  of  urethan  on  the  body-heat 
Equally  so,  no  doubt,  when  he  states  that  urethan  has  no 
positive  action  on  the  mechanism  of  tlie  licart's  move- 
ments, and  that  it  rather  slows  than  increases  the  heart- 
beats. Coze,t  of  the  faculty  of  Kancy,  France,  has  pub- 
lished an  excellent  account  of  his  researches  on  the  actidiis 
of  urethan.  Hia  conclusions,  given  at  the  end  of  the 
article,  are  as  follows  :  "  Urethan  has  a  manifest  hypnotic 
action,  induces  muscular  resolution,  and  in  large  doses 
causes  anicsthesia.  It  slows  the  pulse  and  lowers  the  tem- 
perature. Its  local  action  is  so  little  irritating  that  it  can 
be  used  subcutaneously.  It  does  not  affect  the  humors  of 
the  body  nor  the  nutrition.  It  is  functionally  antagonistic 
to  strychnine.*' 

Unquestionably  urethan  has  an  antagonistic  action 
against  convulsive  disorders  of  ft  tetanic  charact-er.  Au- 
rep  I  states  in  a  few  words  the  law  of  its  powers:  Small 
doses  augment  the  excitability  of  the  motor  centres ;  largo 
doses  impair  the  reflex  faculty  and  ultimatt*ly  dastroy  it. 
He  agrees  with  other  observers,  that  urethan  opposes  the 


*  Bui.  G^ncnl  do  TbtapeatSqiW,  tooM  ex.  p.  103. 

X  Wntacb,  Nos.  81  uid  32, 1B8C.     Quoted  by  Bui  Oeainl  de  Thdnipeu- 
tlque,  tome  cxii.  p.  120. 


3S8 


HYPODERMATia  MEDICATION, 


tetaiiizing  action  of  etrycbnine  and  other  couvulsants; 
hut  whilst  these  phenomena  tire  overcome  in  the  case  of 
strjcJiuine-poiaoning,  the  paralyzing  action  goes  on  and 
death  ensues  the  more  quickly  when  thej  are  administered 
together  in  lethal  dose  than  when  used  to  oppose  tlie  toxioi 
qualities  of  each.  When,  however^  consecutive  doses  of 
urethan  are  given  against  the  convulsive  and  toxic  acdon 
of  strychnine,  the  opposing  action  of  the  urethan  becomes 
predominant,  and  at  length  the  strychnine  tetiinus  is  over- 
come. The  same  feet  is  true  of  picrotoxin,  resorcin,  and 
nicotine.  Thus  in  poisoning  by  eonviilsaiit  agents,  espe- 
cially by  strychnine,  this  action  of  urethan  becomes  an  im- 
portant fact,  for  it  renders  the  use  of  chloral  under  such 
circumstances  unnecessary ;  and  whilst  chloral  is  dangerous 
to  life,  urethan  can  bo  given  in  suituhle  doses  without  in 
any  way  causing  untoward  results. 

A  case  of  strychnine-poisoning  has  been  reported  lately 
as  cured  by  urethan  without  the  intervention  of  any  other 
remedy.  Dr.  Ferrcira,*  of  Brazil,  has  pubhshed  a  scries 
of  coses  in  which  convulsions  were  the  chief  phenomena, 
urethan  having  been  prescribed  with  success,  eitiier  modi- 
^ng  or  curing  them  in  all  instances.  The  formula  pro- 
posed by  Huchard,t  which  Ferreira  followed,  is  as  follows  : 

DUtUIfid  water,  100  gnunmea  (ICfiO  grains) ; 
trpotban,  20  grammes  (310  gnuiu). 

As  a  hypnotic  urethan  has  been  placed  between  paral- 
dehyde and  chloral, — i\c.,  not  so  powerful  and  far  safer 
than  chloral,  and  stronger  and  more  certain  in  action  than_ 
paraldehyde. 


*  Bui.  Gdn^ral  de  ThSrapcutiquc,  tuino  cxii.  p.  276. 
f  Ibid.,  tome  ox.  p.  103. 
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There  bas  b«ea  not  a  little  disappointment  over  the  fail- 
ure of  urethan  to  maintain  the  position  to  which  it  was 
assigned  wheu  it  was  brought  forward  by  Schmiedeberg. 
It  was  as  a  hypnotic  that  its  plaee  in  the  esteem  of  the 
medical  profession  was  to  be  assured.  Probably  the  un- 
ccrtaiutics  of  its  action  in  respt^ct  to  inaoninia  wore  due  to 
inauHicicncy  of  the  dose.  The  bulk  of  the  medicament  is 
considerable  when  a  full  dose  is  given,  and  hence  15  to  20 
frrains  were  prescribed  when  45  to  liO  grains  were  really 
necessary.  Whether  this  be  the  cause  or  not,  the  fectj 
remains  that  urethan  is  now  but  little  prescribed. 


AHYLEN    HYDRATE. 


Dtmethyletbyloarbinol. 


Thia  recent  contribution  to  the  antiseptic,  antipyretic, 
and  hypnotic  groups  of  medicaments,  now  being  brouglit 
out  witli  sucli  extraordinary  profusion,  is  one  of  the  most 
proraiaing  of  the  recent  products.  Amylen  hydrate  is  a 
tertiary  alcohol  witli  the  formula  CgHuO.  It  is  Bolublo 
in  water  in  the  proportion  of  one  to  eight, — 1  minim  of 
amylen  hydrate  to  8  minims  of  water.  It  is  a  clear,  color- 
less liquid,  with  a  warm  catnphordceous  taste  and  a  pun- 
gent, disagreeable  odor,  recalling  paraldehyde.  The  best 
vehicle  for  internal  (stomachal)  administration  is  water  with 
some  extract  of  licorice,  which  successfully  disgnises  the 
taste.  For  by{>odermatic  use  the  [iroportion  of  one  to  ten 
is  probably  the  most  generally  useftiL  Instead  of  water 
it  may  be  dissolved  in  oil  of  vaseline  or,  better,  chloro- 
form water.  The  dose  ranges  from  6  to  CO  minims ;  but 
although  the  latter  amount  has  been  exceeded,  it  Is  now 
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regarded  as  the  limit  of  safety  on  the  maximum  aide  of 
the  dosage,  whercaB  5  minims  should  be  considered  as  the 
limit  of  utility  on  the  minimum  side. 

The  first  to  iimke  a  proper  physiological  and  clinical  in- 
vestigation of  amylen  hydrate  was  Von  Mering,  whose 
reports  were  made  from  studies  in  the  clinic  of  I'rofessor 
Jolly.*  The  results  were  highly  favorable  to  the  new 
remedy,  and  subsequent  investigations  coiiiirmed  and 
strengthened  them,  at  the  same  time  adding  new  facte. 
Dr.  Seharschmidt  f  soon  after  published  a  paper  based  on 
his  obscrvalionB  made  at  the  clinic  of  psychiatry,  the  doses 
admiinstered  ranging  between  45  and  GO  grains.  Accord- 
ing to  Dr.  Seharschmidt,  amylcu  hydrate  was  successful  as 
&  hjTJnotic  in  eighty  per  cent,  of  liis  eases,  the  remedy  pro- 
curing sound  sleep  of  five  to  seven  hours,  and  this  result  was 
due  to  doses  of  20  to  45  grains.  In  comparison  witli  paralde- 
hyde this  effect  may  be  stated  thus :  it  required  75  grains  of 
paraldehyde  to  produce  the  effect  of  22  grains  of  amylen 
hydrate,  ami  as  to  chloral,  15  to  20  grains  acted  less 
tiivorably  than  30  to  50  grains  of  amylen  hydrate.  Con- 
sidered with  reference  to  the  time  required  for  symptoms 
to  appear,  it  was  often  noted  that  the  time  of  somnolence 
was  not  later  in  quiet  cacjos  tlian  five  to  fifteen  minutes 
after  the  stomach  received  the  medicament,  and  was  never 
postponed  later  than  one-half  of  an  hour  to  one  hour,  and 
these  cases  were  such  perturbed  and  violent  ones  as  mania 
produced. 

One  of  the  observatious  of  greatest  importance  is  the 
absence  of  any  change  in  the  rhythm,  form,  or  volume  of 
the  cardiac  or  respiratory  movements.     There  did  not 


*  Ther&p.  MonatsheRo,  July^  1^7,  and  Merck's  Bulletin,  July,  1889. 
t  Ibid.,  Seplomber,  1887. 
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occur  any  aweata,  or  chills  or  rigoP8,  such  as  had  been  wit- 
iicstJC'd  in  the  cournu  of  tltc  acliona  of  other  hypnotics  that 
have  been  brought  forward  recently. 

The  first  experiences  with  amylen  hydrate  have  becu 
supported  by  the  investi^tions  of  the  same  remedy  made 
after  the  expiration  of  two  or  more  years.  Thus  Dr.  Wil- 
dermuth,  writing  in  1889,  records  hia  treatment  of  epilqisy 
with  this  remedy.  He  finds  that  the  more  severe  the  case 
the  more  efficient  the  remedy.  When  the  attacks  are 
of  the  variety  known  as  the  ffraiid  mat,  when  they  are 
nocturnal,  when,  in  addition  to  the  disease,  there  is  also 
considerable  bromisra,  this  combination  of  pathological 
conditions  is  rapidly  relieved  by  amylen  liydrate.  Also,  if 
the  bromides,  by  long-continued  use,  have  become  neces- 
sary to  the  patient,  they  can  be  witlidrawn  when  the  eiiect^ 
of  amylen  hydrate  are  fully  produced,  and  in  the  course 
of  Bix  to  eight  weeks  the  convulsions  are  suspended.  The 
only  aftvr-ertects  noticed  from  the  action  of  amylen  have 
been  somnolence  and  occasionally  nausea,  due  to  the  large 
doses  administered.  Here  again  is  the  proof  that  amylen 
hydrate  is  free  from  the  unpleasant  consequences  caused 
by  the  antiseptic,  antipyretic,  and  hypnotic  agents  belong- 
ing to  the  aromatic  und  fatty  series ;  none  of  the  Bovcre 
symptoms  occurring  during  its  action, — no  severe  rigors, 
threatening,  even  terminating  in,  collapse,  no  deprci^sion 
of  the  Iioart-movement,  and  no  threateniugs  of  hoart- 
£ulure. 

No  dangerous  symptoms  have  been  witnessed  as  yet. 
In  some  cases  at  the  Leipsic  clinic,  a  mistake  occurred 
in  the  administration,  liy  which  such  large  dosea  as  5 
grammes  (82  grains)  were  given  to  three  patients,  and  to 
a  fourth  3|  grammes  (54  grains).  The  result  was  they  all 
slept  deeply  and  on  the  following  day  could  not  be  roused ; 
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the  reflexes  were  suspendedf  and  both  sensibility  and  mo- 
tility were  abolished ;  Uie  puli-^e  wait  small  and  the  tem- 
perature was  reduced  two  to  three  degrees  below  normal. 
All  slept  through  the  second  night,  but  on  the  third  day 
all  \\f\i\  recovered  and  presented  no  points  of  difference 
from  their  usual  appearance  and  condition.  In  this  acci- 
dent we  have  a  t\-pical  representation  of  the  full  eflects  of 
amylen  hydrate  on  the  human  l)ody. 

The  accumulated  testimony  proves  that  amylen  hydrate 
is  a  hypnotic,  tlmt  it  allays  cerebral  excitement,  and  lowers^ 
the  reflex  excitability  of  the  medulla  and  spine  and  lessenaJ 
the  impressionability  of  the  sensory  nerves  and  the  sen«J 
Bory  part  of  the  cord.     It  is  generally  conceded  that  it 
causes  death  by  paralysis  of  respiration. 

As  respects  its  therapeutical  applications,  amylen  hy- 
drate has  been  successfully  used  as  a  hypnotic  in  various 
aft'ections  requiring  such  a  remedy.  It  haa  been  employed 
by  Meriiig  in  delirium  tremens  with  entire  success.  la 
other  kinds  of  menial  disorder^  in  which  insomnia  is  a 
prominent  feature,  it  has  been  u.-^eful  in  a  high  degree,  in 
asylum  practice,  and  in  clinics  of  psychiatry  (Krafft-Ebing). 

In  the  various  maladies  characterized  by  the  condition 
of  spasm,  as  in  asthma^  whooping-eoitgh^  singidtas,  chorea,  tet- 
anus, stryehmne-poisoning,  etc.,  it  occupies  an  important 
place  as  a  remedy. 

It  haa  alfio  proved  eflTectivo  in  certain  painful  affections 
of  the  abdomiiml  cavity,  characterized  by  paroxysmal  pain 
and  spasm.  It  is  asserted  that  in  catarrhal  jaundice  and  in 
the  bilious  state  succeeding  to  biliary  colic  it  is  especially 
useful,  not  only  relieving  pain,  but  removing  the  local 
trouble  giving  rise  to  pain. 

As  compared  with  other  hypnotics,  such  as  chloral, 
chloralamide,  paraldehyde,  exalgin,  and  urethan,  amylen 
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hjrdr&te  comes  next  to  chloral  in  efficiency,  and  is  far  less 
dangerous  in  the  tendency  to  cardiac  failure.  It  is  more 
active  than  paraldehyde,  and  no  doubt  aa  eute  or  nearly  so. 


METHTLAI*. 

Properties. — Methylal  is  an  oily  liquid,  having  an  ethe- 
real odor  and  a  taste  rather  pungent.  Its  composition  is 
represented  by  the  formula  Cj,H8,0„  and  it  belongs  to  the 
group  of  aeitals.  It  is  freely  soluble  in  water,  alcohol, 
and  the  fixed  oils,  and  may  be  administered  in  solution  in 
water,  also  b^*  inhalation,  and  by  subcutaneous  injections. 

The  first  proper  study  of  methylal  was  made  by  Dr. 
Richardson,*  of  London,  in  1868,  although  it  waa  discov- 
ered 80  long  ago  as  1830  by  Malaguti.  After  Richard- 
eon's  results  were  made  known,  its  actions  were  observed 
by  Nicol,  Personuli,  and  Krafft-Kbing,  Its  special  func- 
tions have  been  shown  to  be  the  relief  of  pain  and  the 
production  of  sleep.  It  does  not  cause  amesthesia,  except 
by  very  prolonged  and  excessive  inhalation,  and  in  some 
animals,  but  not  in  man,  except  the  dose  be  lethal. 

As  a  hypnotic  it  has  been  used  with  Bome  success  by 
Mairet  and  CombemHle,t  who  ascertained  that  it  acted  thus 
in  doses  of  3^  to  TJ  grains  for  every  two  pounds  of  body- 
weight  It  causes  hypera?mia  of  the  mucous  membrane, 
and  profuse  lachrymation,  nasal  and  faucial  and  salivary 
discharge,  when  inhaled,  and  during  the  state  of  toxaemia. 
The  efleets  are  more  sustained  and  are  also  more  powerful 

*T1w  Hmllcal  Timea  and  GaxetUi,  London. 

t  Le  Pitt^rti  MM.,  No.  17.  1887.      Quoted  by  Thenp.  Manat^befte, 
18B7,  p.  270. 
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when  metlnlal  ia  given  hTpodennatifally.  The  eole  ob- 
jection to  this  Diode  of  ndmiDistration  is  the  irritatiug 
quftlity  of  the  niedi«»inent,  for  not  a  little  pain  is  always 
felt,  and  eometimca  after-local  inflammation  followed  by 
ulceration.  It  should  not  be  understood  that  such  injec- 
tiona  will  invariahly  result  in  abaoesses  and  ulceratioua, 
but  only  when  frequently  injected  in  the  same  part,  or 
when  done  without  care  or  attention  to  cleanliness. 

Ab  respects  the  eflects  of  methylal  on  individual  func- 
taoDs:  it  increases  a  little  the  action  of  the  heart,  but 
lowers  somewhat  the  vascular  tension,  lessens  the  number 
of  reapiratious  but  increases  their  volume.  On  the  brain 
the  action  is  hypnotic  aud  antispasmodic.  When  a  soffi- 
cient  dose  ia  given  in  any  of  the  modes  of  administration, 
a  deep  and  prolonged  sleep  follows.  In  ordinary  doses  it 
is  difficult  to  auffisthctisse  by  inhalation,  and  it  causes  such 
a  fi^e  discharge  from  the  mucous  membrane  and  so  much 
irritation  that  tbis  mode  of  administration  is  of  doubtful 
propriety. 

Methylal  abates  the  sensibility  of  the  sensory  nerves, 
and  ia  therefore  an  analgesic.  Pain  is  more  surely  relieved 
when  so  superiicially  placed  that  the  afiected  nerve  can  be 
reached  by  the  injection.  It  has  an  effect  on  the  reflex 
centres,  lessening  their  sensibility,  and  this  property  in 
turn  gives  to  the  remedy  a  function  which  is  styled  anti- 
spasmodic. 

Methylal  antagonizes  agents  having  the  tetanizing 
action, — for  example,  strychnine ;  *  but  it  is  not  equal  to 
urethan  in  this  respect,  nor  indeed  can  it  be  depended  on 
in  a  case  of  poisoning.  If  it  were  equal  to  the  task  of 
antagonizing  strychnine  in  the  whole  range  of  its  actions, 


*  Pereonali,  The  Tliermpeutic  Gazette,  1887,  vol.  ii.  p.  817. 
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it  must  be  a  medicament  of  far  greater  powers  than  it  is 
now  BUpposcd  to  be.  Motrokhin*  fiuds  that  it  causes 
more  or  le^  deep  anteBtheaia,  but  of  very  transient  dura- 
tion, and  when  a  moderate  dose  is  administered,  the 
Btrychnic  convulsiona  are  lessened  in  violeutie  l>ut  not 
arrested ;  and  when,  with  a  view  to  stop  them,  a  massive 
dose  is  given,  a  fatal  result  quickly  follows,  more  quickly 
than  if  strychnine  alone  were  given.  The  same  facta  are 
true  of  another  convulsant, — picrotoxiii. 

Dr.  B.  W.  Richardson,  of  London,  who  has  given 
methyliil  much  attention,  concludes  that  it  resembles 
methylic  alcohol  in  action.  The  attempts  made  by  Richard- 
son to  convert  methylal  into  an  anseethetic  agent  proved 
abortive.  Others  entraging  in  the  same  design  have,  been 
defeated,  equally,  so  that  uow  it  is  not  regarded  as  an  an- 
ffiflthetic  agent  That  it  produces,  when  massive  doBcs  are 
^ven,  a  state  of  complete  insensibility  is  admitted,  hut 
tliis  is  not,  properly  speaking,  an  anaesthetic  action  ;  it  is  a 
mere  insensibility  with  a  state  of  muscular  resolution,  both 
due  to  an  overpowering  etTect  on  the  centres  of  conscious 
impressions,  such  as  any  other  narcotic  may  prodace. 


KXALGIN. 
Methylaoetanllld. 


The  name  exalgin — a  trade  designation — is  far  more 
easily  managed  by  an  ordinary  vocal  apparatus  than  the 
chemical  title  methylacetanilid.  Acetanilid — known  gen- 
erally as  antifebrin — has  ditfercnt  properties  from  its  con- 


•  The  Thtrapciilic  Gasctts,  1887,  p.  411. 
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gencr,  the  m^M^^acetanilid,  although  there  are  many  points 
of  reseml^lance  betweeo  them,  many  of  identity.  Tliey 
arc  representatives  of  the  aromatic  group,  all  of  wliich 
have  antiseptic,  hypnotic,  and  analgesic  actions.  The 
addition  of  mtlhyl  adds  to  the  analgesic  and  hypnotic 
properties  of  the  acetanilid,  methyl  being  an  alcohol 
having  similar  powers. 

The  name  exalgiii  describes  the  supposed  chief  action, 
and  as  it  is  now  in  common  nse,  it  were  better  to  retain  it, 
ratlier  than  adopt  the  German  designation,  which  is  better 
only  eo  far  as  chemical  consistency  may  be  regarded  as 
important. 

Exalgin  occurs  in  needles  and  long  tablets.  It  is  indif- 
ferently soluble  in  oold  water,  but  is  spocially  soluble  in 
water  containing  some  alcohol.  However,  as  alcohol 
smarts  not  a  little  when  thrown  under  the  skin,  it  were 
wise  to  use  as  little  as  will  effect  the  desired  solution. 

It  is  a  derivative  of  acctunilid,  being  one  of  the  three 
isomeric  modifications  of  tliat  preparation.  By  the  stom- 
ach, the  dose  is  from  2  to  6  grains  a  day ;  but  for  hypo- 
dermatic injection  it  is  better  not  to  exceed  two-thirds  of 
the  amount  given  by  the  stomach, — that  is,  from  1  to  4 
grains  a  day.  If  no  idiosyncrasy  exists,  or  if  there  are 
peculiarities  in  the  case,  or  if  the  state  of  the  system  is 
against  its  action,  the  dose  may  range  from  6  to  12  grains. 

Kxalgin  was  discovered  by  Briggonet,  and  the  first 
pliVHioiogical  investigation  into  its  mode  of  action  was 
made  by  Dujardin-Beauraetz  •  and  Bardet  They  demon- 
strated its  powers,  in  respect  to  the  correspondence  of  its 
action  to  tlic  other  nu-inbers  of  the  aromatic  series,  and 
ascertained  the  predominance  of  the  analgesic  effects  over 


*  Bill.  GrncrftT  <le  Thirapcntirjiif*,  Unno  civiti.  p.  20fi,  r.i  atq. 
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the  other  and  usual  attribut42a  of  this  group.  "Wliilet  ap- 
parently first  as  an  analgesic,  it  was  supposed  to  be  infe- 
rior to  aiitipyrin  and  many  others  in  the  antiseptic  and 
hypnotic  efiects.  Subsequent  experiences,  however,  have 
not  supported  the  view  of  its  one-sided  powers,  but, 
rather,  have  shown  its  efficiency  as  an  antipyretic  and  aa 
an  antiseptic. 

A  niedifinal  dose  raises  the  arterial  tension  for  a  short 
time  and  it  then  fulls  to  the  original  standard,  and  very 
little  variation  in  the  circulation  is  observed,  the  usual 
change  being  some  slowing  of  the  heart-beat,  without 
alteration  of  its  force  or  tension.  As  the  condition  of  the 
patient  is  one  closely  approximating  normal  sleep,  the  cir- 
culation and  respiration  are  also  in  harmony  with  the 
other  vital  acta.  From  tliesc  data  it  must  be  concluded 
that  the  proper  medicinal  doses  do  not  approacli  the 
danger-line. 

When  a  lethal  or  toxic  dose  is  taken,  the  arterial  ten- 
sion falls,  the  breathing  soon  begins  to  labor  and  qaickly 
is  deeply  oppressed,  and  sleep  comes  on,  rapidly  growing 
into  coma;  then  the  reflexes  disappear,  and  finally,  in 
respect  to  these  points,  heavy  sweats,  rigors,  and  other 
toxic  phenomena  apjMjar.  Death  ensues  rather  by  paraly- 
sis of  the  respiratory  muscleH,  and  it  is  probable  that  the 
cardiac  muscular  tissue  participates  in  these  changes,  and 
u  a  necesHary  consequence  the  heart  dies  with  or  soon 
after  the  respiration.  When  a  full  dose,  but  still  medici- 
nal, is  given  to  a  warm-blooded  animal,  general  clonic  con- 
vulsions come  on,  and  when  injected  into  a  group  of 
muscles,  they  becomes  paralyzed.  The  action  of  exalgin 
is  on  the  centres  of  the  mcdullii  oblongata  and  spine,  and 
not  on  the  periplieral  nerves  and  muscles  unless  it  is  ap- 
plied directly  to  these  parts.    The  most  important  change 
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induced  by  cxalgin  xa  that  in  the  blood, — the  separation 
of  haemoglobin, — whereby  the  oxygen-carrying  function  ia 
either  damaged  to  a  great  extent  or  entirely  destroyed. 
According  to  the  extent  of  the  mischief  done  must  the 
function  of  oxidation,  heat-production,  and  all  other  vital 
acts  be  impaired. 

When  the  actions  of  exalgin  and  antipyrin  are  compared, 
the  first  difference  to  attra*'t  attention  is  the  small  amount 
of  cxalgin  necessary  to  obtain  a  result  for  which  massive 
doses  of  antipyrin  are  required.  A  dose  of  exal^n  of  6 
to  12  grains  in  twenty-four  hours  will  have  as  much  effect 
on  a  morbid  process  for  which  60  to  120  grains  of  anti- 
pyrin will  be  needed.  As  respects  the  phenomena  which 
attend  on  the  close  of  the  functional  performances  when 
given  for  a  febrile  attack,  tliere  are  marked  differencea  j 
any  considerable  doses  of  antipyrin  cause  chilliueas  or 
chills  or  rigors,  a  profiiac  sweat,  and  more  or  less  depres- 
sion of  the  vital  forces ;  sometimes,  indeed,  the  heart's 
action  becomes  exceedingly  weak,  on  the  verge  of  failure. 
None  of  these  signs  and  symptoms  are  present  with  the 
eftects  of  exalgin.  Throughout  the  whole  course  of  their 
actions  it  is  certain  that  exalgin  is  superior  in  respect  to 
the  amount  of  material  used  to  procure  certain  definite 
results. 

When  ft  lethal  dose  is  taken,  characteristic  effects  follow, 
the  drug  resembling  in  the  manner  of  its  actions  the  other 
members  of  the  aromatic  series ;  for  when  deep  somnolence 
approaches  there  is  more  or  less  stimulation  of  the  nerve- 
ccutrea  with  the  usual  effects  of  pain  and  spasm,  followed 
very  soon  by  paresis,  paralysis,  and  muscular  resolution, 
sweats,  ehills,  and  great  depression  of  the  vital  powers, 
approximating  in  all  ways  to  the  effects  of  antipyrin,  anti- 
febrin,  and  others  of  the  same  group. 
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Exal^n  IB  excreted  by  the  kidneys  within  twelve  hours 
after  being  taken,  and  can  be  found  in  the  urine.  Although 
not  actively  toxic,  it  is  capable  of  causing  death  when — as 
it  is  said^Ti  grains  for  every  two  pounds  of  body-weight 
are  admiuistered.* 

TuKRAPY. — The  therapeutical  uses  of  exalgin  were  at 
firat  confined  to  cases  of  'pain  and  cases  of  pain  accompa- 
nied by  insomnia.  It  was  Buppot»ed,  indeed,  that  exal^n 
WTis  chiefly  endowed  with  the  attributes  of  sleep-producing 
and  pain-relieving,  diflering  from  the  other  members  of 
the  same  group  in  a  euperior  power  in  these  directions, 
and  conipeusating  thus  for  its  inferiority  as  regards  the 
other  powers  of  which  it  is  the  possessor  in  a  minor  degree 
in  common  with  the  rest  of  this  group.  When  given  for 
the  hypnotic  action,  somnolence  begins  in  fifteen  to  thirty 
minutes,  and  sound  sleep  soon  follows  very  like  the  quiet, 
tranquil  breathing  of  an  adult  in  good  health.  It  is  less 
useful  than  antipyrin  or  antifebrin  in  cases  of  wakeiul- 
ness  due  to  injuries  or  high  excitement;  quiet  cases  of 
mania  without  motor  excitement  is  its  special  field.  In 
the  instances  of  severe  pain — of  neuralgia  per  si — and  the 
condition  of  pain  arising  from  inflammatory  states  and 
from  trauma  and  cancer,  collected  by  Frofesaor  Fraser^t 
of  Edinburgh,  the  results  of  the  treatment  by  cxnlgin  wore 
aa  follows :  There  were  eighty-eight  ca-ses,  and  of  these 
eixty-seTeo  proved  to  be  successes  by  the  treatment  and 
twenty-one  were  failures.  These  statistics  art;  significaxi 
of  the  power  of  the  remedy  in  atfections  characterized  bj 
severe  pain.     Moreover,  the  source  of  the  pain  must  bo 


*  Bui  Gininl  dc  Th^rapcutique,  Bepiember  I&,  1880.    Quoted  by  Tha 
Tbenpciittc  QH2«t(e,  vul.  xiit.  p.  74€. 

t  Profenor  Tfacmu  K.  Fruer,  trnfretiity  of  Edinbiugh,  BuL  < 
df  Th^npeutique,  tome  cxviU.  p.  306,  H  mq. 
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taken  into  account  in  making  up  the  judgment.  There" 
were  in  the  list  of  caoaea  of  tltc  pain  casee  of  cancer, 
which  of  course  offer  little  opportunity  for  the  relief 
of  pain  ])crnianont1y.  If  there  had  been  selected  cases  of 
neuriUgia  per  se^  no  doubt  the  results  had  been  more 
Btriking.  So  far  aa  they  go,  there  can  be  no  doubt  of  the 
significance  of  these  figures. 

As  a  remedy  for  the  febrile  state,  exalgin  is  effective 
according  to  the  amount  given.  If  the  rule  that  7i  grains 
for  every  two  pounds  is  the  lethal  quantity,  for  a  man 
M'cighing  one  hundred  and  fifty  pounds  it  would  require 
somewhat  more  than  1  ounce  to  kill  him.  This  projtor- 
tion  is  accepted  by  Gaudineau  ;*  but  bo  much  depends  on 
idiosyncrasy  that  no  hard-aiid-t'ust  rule  can  be  applicable 
to  man.  As,  however,  the  medicinal  doses  are  so  far  in- 
ferior in  strength  to  the  merely  lethal,  dangerous  ejonp- 
toms  can  hardly  be  caused  by  any  medicinal  quantity*. 
Therefore  in  the  treatment  of  insomtiia  and  pain  the  full 
amount  required  can  be  given  without  apprehension. 

Exalgin  has  a  good  effect  in  cases  characterized  by 
spasm  or  by  irregular  muscular  action.  In  ckorta  its  suc- 
cess has  been  striking.  The  first  account  published  by 
Moncarvo  t  was  highly  satisfiictory  in  that  it  demonstrated 
the  powers  of  exalgin  as  compared  with  antipyrin.  Pre- 
viously, Moncarvo  had  used  antipyrin  \vith  success,  but  he 
was  induced  to  make  a  change  in  his  remedy  because  of  the 
quantity  of  antipyrin  required,  and  the  cost.  He  decided 
to  try  exal^srin,  probalily  becauso  of  its  pronounced  action 
on  tlie  reflexes,  which  it  depresi^es  and  ultimately  suapeuds 
when  a  sufficient  dose  is  given.  His  experience  wdth  the 
new  remedy  was  in  a  high  degree  fortunate  and  successful. 

*  Uul,  Odufir&I  de  Therapeutiquo,  Septeoiber  15, 1889. 
t  rbid.,  November  30,  1800. 
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2.  ExcHo-motors. 

8TRTCHNIKA:  STRTCHNINK. 

BBUCINA  :  BRUCINE. 

AllcaloIdB  of  tbe  Stryolmos  Nux  Vomica. 

Both  alkaloida  dissolve  to  a  slight  extent  iu  wat4?r,  vol 
not  sufliiieiitly  so  for  use  hypodermatically ;  but  as  ealu 
they  dissolve  freely. 

Rtrychnma)  Si!l|)lias  :  Brucm^  Sulphas. 

Strychninre  llydrochloras :  BruciniB  Ilydrochlora*. 

History. — Strychnine  was  no  doubt  the  first  agont 
Bnbmitted  to  eyiJteniatic  exaniinatioti  by  the  physiological 
method.  Magcudie,  having  ascertained  ita  propcrtieB, 
suggested  that  **  medicine  would  perhaps  derive  great  ad- 
vantage from  the  knowledge  of  a  eubsianoe  whose  prop- 
erty 19  to  act  on  the  spinal  cord,  for  we  know  that  many 
severe  diseases  have  their  seat  in  this  part  of  the  nervous 
system."  Causing  muscular  rigidity,  he  supposed  it  mii^ht 
be  used  with  good  etTecta  in  the  condition  of  j>aralym», 
and  it  was  not  long  before  Fouquier  subjected  tbe  sug- 
gestion to  the  test  of  experiment,  and  treuted  cases  of 
paralysis  successfully.  The  first  application  of  strychnine 
hypoderniaticiilly  in  the  treatment  of  disease  was  made  by 
Dr.  B^hier,  of  Paris,  but  the  observations  of  Mr.  Charlea 
Hunt^jr  really  initiated  the  clinicAl  experience  since  con- 
tinued so  BUCC088fully. 

Thb  Solution. — ^The  following  solution  is  convenient : 

S  Stiyclminw  talptwU*,  gr.  t; 
Acid.  CArbolie.,  gr.  i ; 

Aqua  vd  aqiua  Uuro-censi  vel  ftqua  eblorvformi,  J  L    X. 
Sig. — Ten  (10)  miDbos  oooUm  /fofn  grmio. 
34« 
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As  a  solution  of  strychnine  will  long  remain  froo  IVom  a 
penicilliain,the  addition  of  carbolic  acid  is  necessary  only 
when  the  solution  is  intended  to  be  kept  sevcrul  months. 
Although  one  grain  will  dissolve  in  an  ounce  of  water  en- 
tirely, at  the  ordinary  temperature,  it  tends  to  crystallize 
oat;  hence  before  taking  out  the  required  amount  the 
bottle  should  be  placed  in  a  vessel  containing  some  hot 
water.  The  sulphate,  in  larger  relative  proportion,  and 
other  salts,  as  the  nitrate,  have  been  proposed,  but  from  a 
mistaken  notion  of  the  solnbility.  The  sulphate  is  the 
most  soluble  of  the  salts  of  strychnine,  but  not  more  Ireely 
than  in  the  proportion  of  the  above  formula.  By  the  aid 
of  heat,  two  or  more  grains  will  dissolve  in  an  ounce  of 
water,  but  on  cooling  the  surplus  will  crystallize  out.  On. 
the  other  hand,  the  solution  containing  one  grain  to  the 
ounce  will  remain  a  perfect  solution  for  some  time,  and 
not  until  after  several  months  will  some  minute  crystals 
form  on  the  gloss. 

The  dose  of  strychnine  subcutaneoualy  has  been  vari- 
ously given.  Lorcnt  employed  from  ^  to  -j^  of  a  grain^ 
and  £ulenbcrg  has  given  up  to  ^.  Hunter  administered 
from  Ti*(y  to  ^  of  a  grain.  Echeverria  produced  toxic 
symptoms  in  a  boy — which,  however,  were  readily  recovwJ 
ered  from — by  ^  of  a  grain.  From  6  to  10  minims  of  the 
solution  recommended  will  be  suitable  quantities  under 
the  varying  circumstances  of  cases.  Half  a  grain  is  the 
smallest  fatal  dose  recorded. 

It  is  important  to  note  the  effects  produced  by  the  hypo- 
dermatic injection  of  medicinal  doses.  ITufortunately, 
until  toxic  sjinptoms  are  excited,  the  disturbance  is  too 
vague  for  characteristic  description.  Some  facts  can  bo 
stated,  however,  from  clinical  observation. 

When  a  solution  of  strychnine  of  the  usual  strength  is 
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injected  under  the  ekin,  a  sensation  of  lieat  and  amardng 
persista  for  some  time  in  the  part.  The  skin  also  becomes 
red  in  the  neighborhood  of  the  puncture ;  a  subjective 
sensation  of  warmth  is  perceived  in  the  limb,  and  an  actual 
rise  in  temperature  may  be  noted.  At  the  eame  time  erec- 
tion of  the  huir-foUicles  {iiUU  anser'ma)  tuken  place. 

In  a  few  seconda,  pain  or  distention  is  felt  in  the  abdo- 
men, intestinal  movements  and  loud  borborygmi  occur, 
just  as  is  the  case  so  frequently  after  the  hypodermatic  in- 
jection of  the  narcotic  alkaloids.  Xext  the  pupils  dilate, 
deep-eeated  pnin  and  throbbing  are  felt  in  the  brain,  and 
an  unpleiiiiant  giddiness  renders  the  erect  posture  jtainful, 
and  standing  or  walking  uncertain.  Kinging  in  the  ears, 
detonation,  anxiety,  a  feeling  of  dread,  and  flashes  of  light 
before  the  eyes  are  also  quite  commonly  experienced. 
The  conntenancc  of  the  patient  affords  some  indication 
of  the  cerebral  disturbance,  it  wearing  an  expression  of 
anxiety  and  distress  as  the  eifects  of  the  drug  increase. 

The  foregoing  symptoms  are  more  severe  if  larger  dosee 
be  administered,  and  in  addition  there  occur  some  stiff- 
ness of  the  jaws,  jerking  of  the  extensor  musclefi,  and 
sharp  pains  like  electric  shocks  shooting  through  the 
limbs.  Dr.  Echeverria  has  so  well  described  these  severe 
syniptoras  that  I  transcribe  his  account  My  own  obser- 
vations supply  no  further  experiences  than  tliose  I  have 
just  detailed,  of  cases  receiving  the  hypodermatic  treat- 
ment with  the  ordinary  medicinal  doses. 

**  I  injected  Erst  the  right  thigh,  and  about  two  minutofl 
after  the  left.  In  two  minutes  more  the  boy  commenced 
to  sigh,  and  have  a  meauingleas  smile,  with  stifiuess  in  the 
jaws,  soon  passing  into  real  trismus.  The  pupils  were 
largely  dilated,  the  face  congested,  and  tetanic  spasms  of 
the  respiratory  and  cervical   museles  followed.     £very 
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attempt  to  articulate  a  "word  awoke  a  spasm.  He  could 
neither  speak  nor  be  touched  without  being  seized  with  a 
jerk,  and  the  whole  surface  of  the  body  was  \i\  a  perspi- 
ration." •  In  another  ca«e  Dr.  Echeverrin  had  siriiiUr  ex- 
periences, lie  thus  describes  them :  "  In  about  eight 
minutes  she  complained  of  giiidinest*,  and  was  soon  soized 
with  trismus  and  opisthotonos.  The  tetanic  spasms  were 
not  violent,  and  were  aceom]>anied  by  general  perspiration, 
congestion  of  the  face,  and  enlargement  of  the  pupil." 
Other  important  observations  were  made  by  Dr.  Echever- 
ria.  "The  temperature  of  the  limbs  was  always  raised 
after  the  injection.  The  frequency  of  the  pulse  waa  also 
augmented-  The  capillary  circulation  was  rendered  more 
active  in  the  limbs,  exhibiting  large  red  patehes,  mo.e 
intense  in  the  vicinity  of  the  punctured  region.  This  con- 
dition would  last  three  and  even  four  days  after  the  oper- 
ation. The  injections  were  attended  with  perspiration  of 
the  head  and  limbs,  more  profuse  with  the  girl  than  with 
the  boy.  The  pupils  were  always  dilated,  and  gurgling 
of  the  bowels  would  persist  some  minutes  after  the  punct- 
ure. Another  very  perceptible  result  was  the  fibrillar 
contractions^  or  t^vitching  of  the  muscles  of  the  limbs, 
lasting  for  a  minute  or  two,  and  which  I  have  found  pro- 
longed for  more  than  an  hour  in  other  similar  cases." 

AiVTieu  we  come  to  analyze  the  symptoms  produced  by 
tlie  subcutaneous  injection  of  strychnine  in  full  medicinal 
doses,  we  observe  that  the  effects  are  exerted  on  the  ner- 
vous system  of  animal  life,  and  to  some  extent  on  the  sym- 
pathetic system. 

In  small  quantity  it  does  not  affect  tie  irritability  of  the 


*  Treatment  of  Parnlysii  by  Uypodennic  InJccUoiu  of  StrydmlDe.   Med- 
ical Communicatioiu  of  the  ConnecUcui  St&to  Medical  Society,  1668. 


tTRrcnmiNB. 

motor  and  Bcnsory  nerves,  as  Klapp  *  and  Spitzkaf  have 
shown,  but  in  large  dosea  it  does  appear  to  have  thia  effect, 
as  Vulpian  \  and  others  have  demoniatrated.  The  oppoaing 
observations  on  this  point  are  reconciled  by  the  fact,  dis- 
covered by  Martin-Ma^)n  ct  Buisson,  that  the  action  of 
strychnine  on  the  nervea  is  local,  and  therefore  greatly 
influenced  by  the  quantity  reaching  them. 

Strychnine  causes  a  rise  iu  pressure  of  the  blood  by 
stimulating  the  vaeo-motor  centre  in  the  medulla,  and  by 
inducing  contraction  of  the  arterioles,  as  has  been  cxperi-  | 
mentally  demonstrated  b^'  Mayer,  §  Spitzka,)!  and  others. 
It  also,  in  medicinal  doses,  stinmlates  the  intra-cardiuc 
ganglia,  thus  increasing  the  heart's  rate  of  movement 
Clinical  obaervution  has  seemed  to  be  conclusive  as  to  the 
power  of  strychnine  to  stimulate  the  respiratory  organs 
and  to  increase  the  depth  and  force  of  inspiration. 

In  a  lethal  dose  the  effect  follows  almost  immediately  on 
the  administration  of  the  poison.    The  head  feels  povrer- 
ftilly  distended  ;  a  shudder  pa^sses  over  the  body,  with  a 
catch  in  the  breathing;  a  pain  deep  in  the  epigastrium 
shooting  to  the  spine  occurs  at  the  dame  time ;  the  jawa 
are  clinched ;  electric-like  shocks  fly  through  the  limbs ; 
the  muBck-s  of  extension  of  the  extremities  and  the  muscles 
of  the  abdomen  become  rigid  and  e>tart  up  in  suddeu , 
strong  contraction  ;  the  face  is  pale  and  distorted  by  &| 
grim  smile  {risus  sardonictia) ;  the  pupils  are  dilated ;  the 
pulse  is  quick;  the  breathing  jerking.     With  the  prog-, 
ress  of  the  action  the  sensibility  of  the  reflex  centre  bo-^ 


*  Th«  JoanuU  of  Venrou  uid  XsnUI  Dbmet,  1878,  toL  t.  p.  619. 

t  Ibid-,  1879,  ToL  »i. 

X  Archivm  de  PhyniologiG  Nonu.  et  Path.,  1670,  p.  116.  etBeq. 

I  AnhiT  fUr  exporixDent.  Pathologic  u.  Pharmakol.,  B&nd  li.  p.  4GS. 
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coraes  so  acute  that  the  minutest  periphernl  impression — 
a  breath  of  air,  a  touchy  a  gleam  from  a  mirror — will 
excite  a  spasm,  in  which  general  extension  of  the  voluu- 
tary  muselea  takes  place,  the  breathing  ia  suspended,  the 
hantla  are  clinched,  the  toes  incurvated,  the  head  bent 
backward,  and  the  body  eo  arched  that  the  heels  and  the 
occiput  are  the  only  points  of  support.  During  the  parox- 
ysm the  face  grows  dunky,  and  the  skiu  geriendly  dark 
and  (vcr^piring.  Death  ensues  by  the  fixation  of  the  res* 
piratory  muscles,  but  rarely  occurs  in  the  first  paroxysm, 
and  may  be  delayed  to  the  third  or  later.  The  mind  is 
unaffected  until  carbonic-acid  narcosis  comes  on.  Much 
soreness  is  felt  in  the  muscles  after  the  paroxysm,  but  they 
are  not  rigid.  The  paroxysms  increase  in  number  and 
violence  to  the  end,  which  occurs  usually  within  two  hours. 
Therapy. — The  original  euggestion  of  the  use  of  strych- 
nine in  the  treatment  of  paralysis  was  made,  as  has  been 
shown,  by  Magendie,  after  his  course  of  experiment  dem- 
onstrating the  nature  of  its  actions.  Dr.  Behier,  of  Paris, 
was,  it  appears,  the  tirst  physician  to  em|^loy  strychnine 
by  the  hyi)oderiT)atic  methotl,  and  afterwards  Profi-saor 
Courty,  of  Montpellier,  used  it  with  complete  success  in 
three  cases  official  }xtralysis,  Notwithstandiug  these,  and 
some  other  authoritative  etatementa  regarding  the  cura- 
tive effects  of  strychnine  thus  administered,  it  was  not  until 
Mr.  Charlies  Hunter's  paper — "  On  Strychnia  Hj^oder- 
mically  administered  in  Paralytic  Affections"* — appeared 
that  professional  attention  was  strongly  directed  to  this 
subject.  Echeverria's  paper  also  revived  interest  in  this 
country,  continued  by  cases  occurring  in  the  practice  of 
Dr.  XIammoud,  of  New  York,  which  were  reported  by 


*  The  Britiah  and  Foreign  Medioo-Chimr^oal  Review,  April,  1868. 
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Dr.  Reuben  A-  Vance.*  These  were  cases  of  bemiplegiay^ 
paraplegia,  and  local  paralysis.  As  might  have  l>een  ex- 
pected, the  local  paralyses  were  most  decidedly  benefited, 
but  all  were  improved  in  a  marked  degree.  The  forma 
of  parulvsis  which  have  been  treated  in  this  way  are  the 
following: 

Hemiplegia.  Infantile  paralysis. 

Paraplegia.  Local  paralyBea, 

Progressive  muscular  atrophy. 
Progresfiive  locomotor  ataxia. 
Mr.  Ilunter  reports  three  out  of  four  cases  of  hgmipUgia' 
cured  by  injectionfl  of  strychnine.  Two  of  the  caees  were 
respectively  of  six  and  two  and  a  half  years'  duration. 
This  statistical  statement  should  not  mislead  the  reader.] 
Success  like  this  cannot  be  expected  in  the  treatment  of 
paralysiis  of  cerebral  origin ;  the  cases  of  Mr.  Hunter  were 
evidently  very  favorable  cases  for  treatment  by  this  method. 
Nevertheless,  the  hypodermatic  injection  of  strychnine,  in 
many  cases,  is  decidedly  curative.  As  Dr.  Echeverria  has 
well  remarked,  "  the  effects  of  strychnine  are  widely  dif- 
ferent when  administered  hypodormatirally  or  by  the 
month.  By  the  latter  method  the  quantity  may  be  re- 
peated and  increased,  unsuoceasfuUy,  as  manifested  in  the 
caaee  of  Hunter,  and  in  those  here  related ;  and  yet  a 
smaller  dose  of  the  substance,  exliibited  hypodcnuadcully, 
be  capable  of  regenerating  at  once  the  lost  muscular 
power." 

We  should  possess  clear  notions,  then,  as  to  the  circum- 
stances in  which  it  may  be  proper  to  use  the  hypodermatic 
injection  of  8try<hnine  in  hemiplegia,  for,  manifestly,  a 
remedy  of  such  jxiwer  may  prove  to  be  as  harmful  when 


*  Tb9  Journal  of  Pijch<o)og;tc*)  MM)icin»>,  rrtl.  It.  p.  967,  ri  «nf. 
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indiscreetly  employed  as  it  is  anquestioDably  useful  in 
siiitiiblc  C4Uiea. 

It  is  contra-indicuted  in  recent  bomiplegia. 

In  my  own  experience  it  has  not  been  useful  in  old  cases 
cbaracterized  by  contractions  of  the  palsied  limbs. 

It  has  been  exceedingly  useful  in  old  casca  of  hemi- 
plegia in  subjects  not  very  advanced  in  life,  the  paralysis 
l)eing  partial  aa  to  motility,  and  the  limbs  not  wasted. 

The  hypodermatic  injection  of  strychnine  has  been  used 
iu  spinal  paraplegia  by  Behier,  Courty,  Ruppaner,  Hunter, 
Echeverria,  and  others,  with  success.  The  rules  for  its 
adminiBtrutiou  are  similar  to  those  I  liave  given  for  hemi- 
plogia. 

It  is  not  proper  in  acute  cases  involving  structural  alter- 
ations of  the  spinal  cord. 

In  cases  of  paraplegia  due  to  softening  or  tumor  in  the 
spinal  canal  it  will  do  harm. 

It  will  be  beneficial  in  cases  of  reflex  paraplegia,  in 
paniplegia  due  to  ana?mia  of  the  cord,  in  hysterical  para^ 
plegia,  and  iu  those  cases  of  paresis  of  the  muscles  of  the 
inferior  extremities  due  to  concussion  of  the  cord,  but 
after  the  acute  symptoms  have  subsided. 

It  is  certainly  true,  however,  that  Mr.  Hunter  obtained 
advantage  from  it  in  a  case  the  s}^nptom8  of  which  indi- 
cated myelitis.  Dr.  Eehcvcrria's  Case  I.  may  be  classed 
in  the  same  category, — the  patient  comjdaining  of  formi- 
cation  and  numbness,  and  being  paralyzed  both  as  to 
motion  and  sensation. 

The  hypodermatic  injection  of  strychnine  has  proved  an 
exceedingly  valuabli;  adjunct  to  the  treatment  o\' infantile 
parait/sis.  If  the  electro-muscular  contractility  to  the  con- 
tinuous or  induced  current  be  not  lost,  very  beneficial 
results  may  be  expected  from  this  treatment.     The  injeo- 
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Hon  promotes  tlic  capillary  circtilution,  and  incrcaacfi  the 
growth  and  powor  of  the  muscles. 

In  various  local  paralt/sts  the  h^TKxlerraatic  injection  of 
strychnine  ia  even  more  decidedJj  curative.  Courty* 
cured  facial  paralysis  hj  injecting  strychnine  over  the 
course  of  the  facial  nerve.  Pletiser,  Lorent,  Sacmann,  and 
Eulenberg  had  good  results  from  the  Rume  treafmentf 
In  a  case  of  paralysis  of  the  vocal  cords  with  aphonia, 
Xeudorfer  failed,  but  in  a  similar  case  Waldtnburg  suc- 
ceeded witli  the  Btrychnine  injection. 

In  the  **  drop-wriat"  of  lead-poisoning — paraiysis  of  the 
exienscrs — it  is  a  very  important  addition  to  the  other 
means  of  treatment  of  this  very  obstinate  aftection.  It  is 
more  successful  than  any  other  agent  in  tvritcr\'i  cramp. 
Palfty  of  single  muscles  or  groups  of  muscles,  following 
cold  or  rheumatism,  ia  generally  curable  by  this  means. 
The  injection  also  increases  much  the  contractile  power  in 
cases  of  palsy  following  injury  of  nerve-trunks. 

Paralysis  of  the  bladder^  with  dribbling  of  urine,  and 
•paralysis  of  the  sphincter  ani  not  due  to  myelitis,  are  much 
benefited  and  frequently  cured  by  this  means. 

In  progre^swe  muscular  atrophy  it  has  been  used  with 
great  advantage  in  cases  in  which  the  electro-muscular 
contractility  was  not  lost. 

In  paralysis  of  cerebral  or  spinal  origin,  without  wasting 
of  the  muscles,  the  injection  may  be  ma<ie  under  the  skin. 
The  dose  of  strychnine  will  vary  with  the  age  of  the  subject, 
from  1^  to  ^  of  a  grain.  In  local  paralynes,  in  infantile 
paralysis,  in  progressive  muscular  atrophy,  the  injection 
must  be  made  into  the  affected  muscles.  It"  the  electro-con- 
tractility be  not  lost,  the  following  effecta  may  be  expected  : 


Eukaberg,  p.  218. 
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Btae  in  the  temperature  of  the  limb,  and  increase  of 
capillary  circulation. 

Incrcaile  in  niuscular  power  with  improvement  in  the 
nutritive  condition  of  the  muscles. 

Cure  of  the  paralysis. 

If,  however,  the  electro-mnscular  contractility  to  the 
galvanic  current  is  lost,  fatty  degeneration  may  have  so 
fop  proceeded  that  the  injection  of  strychnine  will  be  use- 
less. 

The  method  of  practising  the  injection  into  the  muscles 
is  as  follows : 

The  affected  muscle  or  group  of  muscles  is  grasped 
with  tlie  led  hand  and  made  prominent,  and  with  the 
right  the  needle  is  plunged  quickly  and  boldly  into  the 
muscular  tissue.  "Wlien  inserted  as  far  a^  necea^ary,  the 
needle  is  withdrawn  a  short  tlistance  to  clcjir  any  vessel  it 
may  have  penetrated,  at  the  same  time  moving  the  point 
about,  and  then  the  fluid  is  slowly  injected.  It  is  impor- 
tant, of  coui-ac,  to  avoid  the  blood-vesficls,  and  to  insert 
the  needle  into  the  paralyzed  muscles.  The  pain  of  this 
operation  is  not  greater  than  the  siiboutaneoiis  injection, 
and  little  danger  of  deep-seated  abscess  is  to  be  feared. 
Muscular  tissue,  as  is  well  known,  does  not  readily  take 
on  the  morbid  action  called  inflammatory. 

The  systemic  etfecta  do  not  follow  so  quickly  nor  aro 
they  as  powerful  after  injection  into  the  muscular  tissue 
as  alter  the  subcutaneous  injection.  Both  local  and  sys- 
temic effects  are  produced ;  but  the  local  effects  are  largely 
desired  in  cases  of  local  paralysis.  Some  cases  of  local 
paralysis  of  the  blad<ler  cannot  be  reached  in  this  way. 
In  paralysis  of  the  sphincter  ani  the  needle  may  readily 
be  thrust  into  this  muscle. 

The  subcutaneous  injection  of  strychnine  has  been  used 
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in  proffressm  locomotor  ataxia,  but  with  a  uogative  result. 
In  my  own  experience  I  have  obBerveU  no  decided  in- 
fluence for  good  or  evil. 

Neuralgia. — The  hypodennatie  injection  of  »tryohuine 
Las  been  used  by  Dr.  Anstie  In  gastral^iu  and  cardiac  neitral" 
gia^  with  advantage.  **  My  decided  opinion  is,  at  present," 
says  Dr.  Aii&tie,  ^*  that  there  ia  no  such  remedy  for  gaa-j 
tnilgia  ae  strychnine  eubcutaneously  injected  in  doses  of 
■j-J^  to  ^  of  a  grain."  Although  I  cannot  spejik  so  poei- 
tively  as  Dr.  Auutie  on  this  »uhjcet,  1  can  say  that  1  have 
observed  good  effects  from  the  strychnine  ii^ection  in  the 
class  of  cases  to  which  he  refers. 

AmauroBis  and  Amblyopia. — According  to  Kulenberg, 
Frcruineau  wan  the  tirst  to  employ  tlie  hypodermatic  iiyec- 
tion  of  strychnine  for  the  cure  of  a  case  of  oinaurosio  tbl- 
lowing  typhurf.  Sacmnnn  soon  after  reported  a  cure  of 
amaurosis  by  the  same  means,  and  Spaeth  one  of  ambly-  | 
opiu, — '■  functional  paralysis  of  the  TL-tina.''  Dr.  Laeerda,* 
of  Lisbon,  employed  the  hypodermatic  injection  of  strych- 
nine with  success  in  a  case  of  "amaurotic  amblyopia." 
Tulko,  of  TifliSjt  also  8uooeede<l  in  curing  amblyopia  by 
repeated  injections,  ranging  in  strength  from  ^  to  ^  of  a 
grain.  The  most  important  contributions  to  our  knowl- 
edge of  tJiis  subject  have  been  made  by  Professor  Xagel, 
of  Tubingen,  who  reports  cures  of  amblyopia  and  amauro- 
sis, and  even  cases  of  the  latter  in  which  there  was  white 
atrophy  of  the  optic  disks.^ 


*  Gftxtf tt#  d»  Lia1)o«,  1867.  xi. ,  uid  Scbmidt'f  Jabrbucher  der  geunuDten  j 
Mrdicin,  B«nd  cxliii,  p.  67. 

t  Ibid.,  Band  cjlIv.  p.  74. 

X  Berliner  kllniBobe  Wocbenschrift.  1871,  Bud  vlii.  p.  6.  Aim,  Dr. 
Kagel'i  ipccUl  treatise,  which,  however,  I  b»ve  not  bud  the  opportunity 
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Weinow  •  employs  the  nitrate,  ^  of  a  grain,  injectec 
into  the  temple  every  two  or  four  da^s.  If  no  improve- 
ment occur  after  three  injections,  he  diBcontinuea  the 
practice.  In  an  excellent  p:ip«r  on  tlie  subject,  Knll  f  gives 
a  rhunxe  of  Nagd's  observations,  and  follows  with  an 
account  of  twenty-four  cases.  He  concludes  that  in  func- 
tional amblyopia  we  may  expect  good  and  permanent 
results  from  strychnine ;  and  even  in  some  cases  of  organic 
origin,  provided  there  be  no  extensive  atrophy  of  the 
nerve  structures,  some  improvement  is  obtained  from  the 
use  of  the  remedy.  If  actual  atrophy  of  the  nerve  exists, 
he  thinks  strychnine  useless.  All  authorities  are  agreed 
that  it  is  in  alcohol  and  tobacco  amaurosis,  especially  the 
latter,  that  the  injection  of  strychnine  renders  such  im- 
portant service.  It  is  conceded  that  the  remedy  will  do 
no  good  if  no  improvement  has  occurred  after  three  or 
four  injections. 

Strychnine  has  been  used  successfully  in  the  treatment 
of  all  forn»3  of  alcoholic  (oxiEinia,  and  is  strongly  urged  by 
Popofl',  Menassein,  and  Tolwinsky.]:  Dr.  Stadler,  of  New 
Orleans,  reports  a  case  of  opium-poisoning  in  which  the 
weak  heart  was  powerfully  sustained  by  injections  of 
strychnine.  § 

To  these  must  be  added  the  amblyopia  of  disuse,  of 
hysteria,  and  allied  staies.H 

The  -Antagroniflmfi  of  Stryohnine. — Tlie  discovery  of 
chloral   hydrate  and  the  subsequent   announcement  of 


•  Quoted  in  Tlie  I^ndon  M«lic«l  Record,  vol,  i.  p.  l&fl, 
t  The  American  Joumnl  of  the  Medical  Sciences,  1872. 
X  Thenip.  Monnt^hefte.  1888, 

{  The  ^'ew  Orlcftiu  Medical  and  Surgical  Therapeutic  Qasette,  toL  xlii. 
p.  90. 
11  L.  De  Wcckcr,  Thfirapoutique  Oculaire,  p.  840. 


STRrCHNiNS^ 


413 


atrychuine  ae  its  physiological  antJigoniat,  made  by  Lieb- 
reich,  have  been  followed  by  uuincrous  resturcbcs,  mon- 
ographs, and  clinical  reporta.  Liebreich  demonstrated 
that  animal:!  in  a  deep  stupor  from  chloral  intoxication, 
the  dose  administered  being  luLhal,  were  aroused,  and 
deatli  was  averted  by  strychnine.  If,  for  example,  two 
rabbits  of  equal  weight — say  three  pounds — receive  ^  of 
a  grain  of  Btrychninc  sulphate,  a  fatal  dose,  and  to  one  of 
them  15  grains  of  chloral  be  also  given,  the  former  will  die 
in  tetanic  convulsionii;  in  ten  minut^^^s,  while  the  latter  will 
aleep  two  hourei  or  more  quietly,  and  will  wuke  up  in  a 
normal  state.  Such  a  striking  exhibition  would  seem  to 
be  conclusive,  but  other  observations  are  necessary.  The 
most  important  and  ehihorate  research  undertaken  to  de- 
termine the  fluppoiied  antagonism  of  chloral  and  strych- 
nine is  that  of  the  Committee  of  the  British  Medical 
Ai«ociation,  Dr.  J.  Hughoa  Beunutt,  Chairman.*  The 
Cornrnittec  first,  rightly,  settled  the  lethal  doso  of  each 
agent ;  tliey  next  ascertained  the  resalt  of  the  simulta- 
neous administration  of  chloral  and  strychnine;  and  then 
the  result  of  the  administration,  at  varying  inten^ale,  of 
one  sul}sequentiy  to  the  lethal  dose  of  the  other  agent. 
Their  general  conclusions  are  as  follows  :  "  1.  That,  after 
a  fatal  dose  of  strychnine,  life  may  be  saved  by  i>ringing 
the  animal  under  the  influence  of  chloral  hydrate.  2. 
That  chloral  hydrate  is  more  likvly  to  save  life  alK*r  a  fatal 
dose  of  strychnine  thau  strychnine  is  to  save  life  atler  a 
fatal  dose  of  chloral  hydrate.  3.  That,  aflcr  a  dose  of 
strychnine  producing  severe  tetanic  convulsions,  these 
convulsions  may  be  much  reduced,  both  in  force  and  fre- 
quency, by  the  use  of  chlond  hydrate,  and  consequently 


•  The  BritUli  Hedical  JuutdkI,  OctolMr  8,  1874,  p.  a?,  tt  teq. 
«6» 
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mocfa  mfiering  lared.  4.  Thjtt  cbe  ezteot  of  phonologi- 
cal «Dta|poai«D  bctw«eo  the  two  anbatajoem  h  aoftr  Isin- 
ited  that  (1)  m  rery  large  &tal  dose  of  stiTduune  ma,j  kill 
W£>re  the  chlonl  luu  had  time  to  act ;  or  (2)  to  Urge  must 
be  the  doee  of  dilonl  hydrate  to  aatagonize  an  exoessiro 
doae  of  ■trycbuine  that  there  ia  danger  of  death  from  tho 
effectJi  of  the  chloral  hydrate.  5.  Chloral  hydrate  miti- 
gates the  efiects  of  a  &tal  dose  of  «trychmiie  bj  depress- 
ing the  CXC6BS  of  roflex  actiTitj  excited  by  that  sabstanco, 
while  0tr}'cbDine  may  mitigate  the  efi'ect:^  of  a  fiUal  dose 
of  chloral  hydrate  by  roosing  the  activity  of  the  spinal 
cord;  but  it  does  not  appear  capable  of  remo%'ing  the 
coma  produced  by  the  action  of  chloral  hydrate  on  tho 
brain." 

A  careful  investigation  of  the  stippo&ed  antagonism  of 
chloral  and  Btrychnine  has  been  undertaken  by  Huse- 
mann.*  He  holds  that  chloral  is  an  antidote  to  strych- 
nine, prevents  spasms,  and  averts  death,  and  that  it  has  a 
corresponding  effect  in  the  case  of  the  strychnine  base  sold 
under  the  name  of  brueine.  One  of  the  earlie-st  attempts 
to  ascertain  whether  the  antagonism  existed  woa  that  of 
Rajewskijf  who  found  that  chloral  prevented  or  relieved 
tho  crarapa  caused  by  Btrychnine,  and  also  to  a  certain  ex- 
tent the  cardiac  dc^presfiion,  but  that  slryehmne  was  not 
in  the  sarae  degree  an  antagonist  to  chloral.  In  a  memoir 
on  the  treatment  of  [Ktisoning  by  chloral,  ErlenmeyerJ 
holds  that,  while  cljloral  is  useful  to  oppose  some  of  the 
effects  of  Btrychnine,  the  converse  does  not  hold  good, 
and  strychnine  is  not  useful  in  chloral-poisoning.     The 


*  AnUgonlstiflohe  und  antidoUritcbeStudien,  Arcli.  furexp.  Pathol,  und 
Phtraiftkol.,  Hand  vi.  p.  8-lG. 
t  OntnUbltttt  Air  die  Mml.  WiMciuwhAlt,  17,  1870,  p.  261. 
t  Vnkl.  Ami,  Band  liv.  p.  II.     Quoted  in  The  Pructitioner, 
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influence  which  Erlenraeyer^s  opinion  miglit  otherwise 
have  ifl  decidedly  weukcned  by  ti  statement  made  iu  this 
connection,  intended  to  illu»trate  and  enforce  his  views, 
that  while  morphine  is  an  antagonist  to  atropine  in  poison- 
ing by  the  latter,  atropine  is  not  an  antagonist  in  poison- 
ing by  morphine.  Arnould,*  who  ha^  also  investigated 
this  question  experimentally,  regards  the  antagonism  as 
more  limited  iu  scope  than  Liebreich  ba^  maintained. 
This  questioti  has  also  been  studied  by  Professor  Or£,  of 
Bordeaux,t  who  concludes  that  strychnine  rather  pro- 
motes than  prevents  the  poiaonoua  action  of  chloral. 

What  is  the  teaching  of  clinical  experience?  I  have 
found  recorded  seven  cases  of  strychnine-poisoning,  in 
which  chloral  was  the  chief  or  only  means  of  treatment 
employed.  An  equal  number  of  cases  I  find  in  which 
chlorofurm  inhalations  were  practiBcd  BUccessfuUy.  Al- 
though the  latter  do  not  come  within  the  range  of  the 
present  subject,  yet,  as  the  etTectft  of  chloral  are  attrib- 
uted by  Liebreich  to  the  disengagement  of  chloroform  in 
the  blood,  they  may  serve  to  illustrate  and  confirm  the 
former.  Of  the  seven  cases  of  strychnine- poisoning,  in 
which  cliloral  was  Uie  chief  or  oidy  agent  used,  all  proved 
successful  Xo  £icts  could  be  stronger.  I  am  onablo  to 
find  any  caaea  of  chloral-poisoning  iu  which  strychniue 
was  properly  and  adequately  used,  as  it  is  in  animala. 

If  we  now  sum  up  tlie  evidence,  we  cannot  fail  to  be 
convinced  of  tlie  antitgonistic  action  of  chloral  and  strych- 
nine; but  chloral  is  an  antagonist  to  strychnine-poisoning, 
rattier  than  strychnine  is  an  antagonist  to  chloral-poison- 
ing. The  experience  on  rabbits  shows  that  ^  of  a  gr^n 
of  strychnine  is  equivalent  to  15  grains  of  chloral.    In 

•  Prwu  MM.  Beige,  1870,  No.  9,  p^  69.    Quoted  b^  HuMmann. 
t  BoL  G^nAnd  da  Thdi«peutiqu«,  tome  Ixxxiii.  p.  40S,  el  $eq. 
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the  ca^c'tt  of  pououing  in  man,  dO  grains  of  chloral  subcu- 
taneously  wa»  suiBcient  to  allay  the  spasms  and  avert 
(iL-ath  from  4  gnuus  of  etrychiiine.  Bat  no  absolute  rule 
citu  be  ltti<l  down,  since  the  susceptibility  to  the  action  of 
the«e  f>oLsun:t  varies  greatly  lu  difiVrent  iodividuale.  A& 
in  the  published  cases  emetics  were  used,  and  in  many  in- 
stances the  quantity  of  6tr}'clmine  was  merely  estimated, 
no  positive  conclusions  can  l>e  drawn  from  them.  Arti- 
ficial respiradon  materially  retards  the  action  of  etrych- 
nine,  and  warmth,  au  Brunton*  lias  shown,  exercises  a 
remarkable  iiilluencu  in  lessening  tlie  etieet  of  chloral, 
Thiis,  "  Dr.  Brunton  found  that  an  animal  wrapped  in 
cotton-wool  may  recover  j>erfectly  from  a  do.se  of  chloral 
wliich  is  HulKcient  to  kill  it  when  exposed  to  the  cooling 
action  of  the  air,  and  that  recovery  from  the  narcotic 
a<!tion  is  much  ciuicker  when  tlie  temperature  is  main- 
t^ilnoil  in  thirt  way,  and  still  more  rapid  when  the  animal 
U  placed  in  a  warm  bath,  provided  this  is  not  excessive." 
Ili'ut  would  tlierofore  seem  to  be  an  antiigoniat  to  chloral, 
iind  for  an  obvious  reason,  for  heat  increases  the  actiou  of 
tint  heart,  and  thus  opposes  the  depression  of  the  heart, 
wliirh  ii4  a  main  fuotor  in  the  toxic  effects  of  chloral.  In 
the  treatment  oi  the  toxic  effects  of  strychnine  by  chloral, 
tlu>  amountof  tho  latter  administered  should  be  determined 
by  tho  HymptoniH.  Sutlicient  chloral  should  be  given  to 
KUnpcnd  the  Htryohnine  spasms,  for  the  danger  consista  in 
I  ho  «top|iago  (»f  rcMpiration  by  tetanic  fixation  of  the  respir- 
atory uuiHoloH.  Tho  amount  required  for  this  will,  doubt- 
lonii,  vary  within  oimHiderablo  limits,  as  I  have  already  inti- 
mated. In  the  cHHc  of  tlio  Siovix  Indian,  treated  by  Dr. 
Turn*  r.  I  I  lie  ■[iiaii  I  it  vol' strychnin©  was  not  known,  but  the 

•  Tho  Juiirtmt  cf  Aimtomy  uid  PbTsiology,  Hay,  1874,  No.  14. 
f  Tho  MmUcuI  nod  Hurgicft]  lUportw,  Juoa  16, 1872. 
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return  of  tbe  spaaras  from  time  to  time  required  repeated 
dosea  of  chloral,  105  grains  in  all  beiug  given  within  five 
houre.  When  strychnine  is  used  against  cijloral-poiaoning, 
the  objectd  to  bo  accomplished  ure  different  By  stimu- 
lating the  cardiac  and  respiratory  centres  with  strychnine, 
the  tendency  to  cardiac  and  respiratory  failure  is  prevented. 
The  quantity  required  will  be  determined  by  the  effects; 
but  it  is  probably  much  leas  than  theory  indicates.  The 
initial  dose  may  be  ^  of  a  grain,  and  each  succeeding  dose 
j\^  of  a  grain,  which  may  be  repeated  every  half-hour, 
or  more  frequently,  until  an  approximation  to  the  man- 
mum  id  reached-  Gray  reports  a  case  of  recovery  from 
22  grains  of  strychnine,  chloral  being  the  antagonist 
used. 

Chloral  and  strychnine  can  hardly  be  regarded  as  an- 
tagonistic in  their  actions  on  the  mental  functions,  since 
chloral  suspends  them,  and  strychnine  does  not  affect 
them  in  any  way.  In  one  respect  they  have  opposite 
effects, — chlond  producing  cerebral  imflemia  and  strych- 
nine rather  increasing  the  intrarcranial  circulation.  On 
the  spinal  cord  the  antagonism  is  very  complete, — chloral 
suspending  the  reflex  and  motor  iunctions  of  the  cord 
and  strychnine  exaltiug  both.  Strychnine  stimulates 
the  respiratory  and  vaso  motor  centres  in  the  cord,  and 
thus  opposes  and  counteracts  the  most  dangerous  ten- 
dency of  chloral  narcosis,  llie  chief  danger  from  strych- 
nine— the  tetanic  fixation  of  the  muscles  of  respiration 
due  to  the  exalted  rotlex  function — is  removed  by  the 
action  of  chloral.  This  antagonism  is  more  ccrt4ua  and 
effective  than  the  opposite  one,  or  the  stimulation  of  the 
chloralizcd  spinal  eord  by  strychnine ;  whence  it  follows 
that  chloral  is  a  more  useful  antagonist  in  strychnine- 
poisoning  than  ia  strychnine  in  chloral-poisoning. 
hb 
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An  antagonism  Laa  been  demoD8trat<7d  between  strych- 
nine and  bromide  of  potassium.  Notwithstanding  the  dlfler- 
enoe  in  the  nitu  with  wbich  they  act,  bromide  of  potas- 
sinm  has  been  used  successfully  in  several  instances  to 
counteract  the  toxio  efiecta  of  strycknine.  The  doses  ad- 
ministered must  be  large  and  must  be  frequently  repeated. 
One  dracUra  may  be  given  every  half-hour,  sufficiently 
diluted  in  water.  The  limitation  of  the  doses  will  be  de- 
termined by  the  effect  on  the  spasms.  Bromide  may  also 
be  used  in  conjunction  with  other  remedies, — with  those 
more  prompt,  but  evanescent  in  effect,  as  ether  or  chloro- 
form inhalations. 

To  the  antagonists  already  referred  to  paraldehyde 
must  bo  added,  this  being,  next  to  urcthun,  an  efficient 
remedy.  Gelsemine  on  tlieoretical  grounds  has  also  been 
proposed. 

Among  the  newer  remedies  that  have  the  power  to  an- 
tagonize strychnine  is  urethan.  Althbugli  this  medica- 
ment is  not  one  of  the  most  powerful  antispasmodics,  yet 
it  has  a  phenomenal  influence  over  the  strychnine  con- 
vulsions. If  an  animal  is  well  charged  with  urethan  in 
advance  of  the  giving  a  merely  lethal  dose  of  strychnine, 
the  effects  of  the  latter  will  not  be  manifest.  As  urethan 
is  far  loss  duTigorous  than  chloral  or  oUier  untagouists  of 
strychnine,  it  has  a  manifest  advantage. 

Str'/chiim:  as  a  Slimulmtt  of  Ike  liarpirafori/  PmictUm. — 
The  importance  of  atropine  as  a  special  Btimulant  of  the 
respiratory  function  has  been  frequently  alluded  to.  The 
resemblance  in  the  spinal  actions  of  atropine  and  of  strych- 
nine has  been  manifcrit  in  the  study  of  these  agents. 
Atropine,  in  tlicrupeutical  works,  is  somelimes  suggested 
as  an  opponent  and  ant^goni8t  of  strychnine ;  it  is  so 
placed  in  Gublor's  "  Commentary  on  tlio  French  Codex." 
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HarJly  any  statement  couW  be  more  fUlIacious.  In  some 
experimental  investigations  made  some  years  ago,  I  found 
tbat  atropine  intenBificd  the  effects  of  strychnine,  and 
hastened  death  by  contributing  to  the  tetanic  fixation  of 
the  muscles  of  respiration.  We  find  thatstryclinine  stands 
next  to  atropine  as  a  stimulant  to  the  respiratory  function. 
Through  the  heightened  reflex  activity  of  the  spinal  cord 
and  of  the  respiratory  centres  in  the  medulla,  strychnine 
causes  death  by  spasm  f>f  tlie  respiratory  muscles  and  as- 
phyxia. It  must  therefore  antagonize  those  agents  which, 
like  aconite^  cause  death  by  paralysis  of  the  respiratory 
muscloB.  This  supposition  is  confirmed  by  experiment. 
In  an  interesting  series  of  experiments  to  test  this  antag- 
onism, Dr.  Fotliergill  found  that  a  lethal  dose  of  oconitino 
was  entirely  overcome  by  a  (juantity  of  stryobuiue  twice 
as  great  as  the  lethal.  The  animals  given  the  aconitine 
alone  died ;  the  i^ame  animals  receiving  the  aconitine  with 
the  strj'chnine,  in  previous  experiments,  recovered.  The 
existence  of  the  antagonism  is,  therefore,  undoubted. 

An  opposition  of  actions  has  been  determined  to  exist 
between  strychjime  ami  nitrite  of  nmyl.  These  substance* 
act  in  an  opposite  manner  on  the  nervous  system  of  ani- 
mal life  and  on  the  sympathetic  s^'stem.  Amyl  nitrite 
suspends  the  reflex  function  of  the  spinal  cord  and  causes 
paralysis  of  the  muscular  sj'stem,  and  dcatli  ensnes  from 
paralysis  of  the  rei^piratory  muscles.  The  most  charac- 
teristic effects  are  those  on  the  heart  and  the  arterial  sys- 
tem. It  depresses  the  arterial  tension  U^  the  lowest  point, 
and  increases  greatly  the  action  of  the  heart,  a  necessary 
result  of  the  enormous  dilatation  of  the  peripheral  vessela. 
The  reflex  and  spinal  effects,  the  cardiac  and  arterial 
disturbance,  are  the  opposite  of  those  produced  by  strych- 
nine.    From  the  physiological  stAnd-point,  then,  an  antag- 
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onuim  moBt  be  preBomed  to  exist  between  them, 
experimc'iital  reeearcb  hy  I>r,  Gray,*  of  Glasgow,  strongly 
snpporta  this  new.  Thus  he  found  that  ^  of  a  grain  of 
strychnine  proved  fatal  ni^ually  to  the  rabMt»i  which  he 
used  for  experiment.  lie  wa^  able  to  adntiniBter  }  of  a 
grain  of  Btrycbiiine  and  10  drops  of  the  nitrite  of  amyl 
simultaneously,  bv  pubcntiineous  injection,  without  any 
marked  disturbance  following.  Of  course,  further  inves- 
tigatiouB  are  necessary,  bnt  sufficient  is  now  known  to 
justify  the  inhalation  of  nitrite  of  amjl  in  casefl  of  strych- 
nine-poisoning. 


I'lCUOTOXlNlTM:  PIOUOTOXIN. 

A  Neutral  Principle  obtained  from  the  Anaznlrta  Gocoulus, 
or  Oooculus  Indlcus. 

Pierotoxin  is  found  in  the  fruit  of  the  cocculus,  and  is  a 
crystalliamhle  bitt^T  principle  which  occurs  in  the  form  of 
prisms  and  needle-shaped  stellar  or  foliaceoua  crystals.  It 
is  soluble  in  one  hundred  and  fifty  parts  of  cold  water  and 
in  twenty-fivo  parts  of  boiling  water,  and  dissolves  freely 
in  alkaline  solutions.  This  fact  affords  the  opportunity 
for  preparing  more  concentrated  solutions,  should  the^'  be 
desired.  The  following  is  a  suitable  solution  for  hypoder- 
matic injections: 

B  Ptcrotoxlnl,  gj.  I ; 

AquB  destillabo,  ,^1.     M. 
6lg. — Five  (6)  minims  cunUin  ^  of  a  grain. 


•  The  Olugow  Modioli  Journal,  1 871,  p.  188. 
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The  da^o  of  picrotoxin  rangoH  from  yj-^  to  ^l^  of  a  grain. 
It  somctimeB  happens  that  a  nodule  is  left  at  the  site  of 
the  injection,  but  it  disappears  iq  a  few  days  without  sup- 
puration, as  a  rule. 

Physiological  Actions. — Picrotoxin  belongs  to  Ibe  ei- 
cito-motor  group  of  remedial  agents :  it  tetanizea  when  the 
dose  is  sufficient  to  act  on  the  nervous  system.  Although 
not  irritant  to  the  gastro-intestinal  mucous  membrane,  it 
excites  nausea,  and  this  appears  to  be  a  natural  endow- 
ment, for  the  nausea  occurs  at  what  point  soever  the 
medicament  may  be  introduced  into  the  system.  It  in- 
creases secretion  of  the  salivary  and  intestinid  glandular 
apparatus,  and  there  is  reuaon  to  believe,  also,  of  the  liver 
and  pancrea:^.  It  acts  oti  the  sudoriparous  glands  of  the 
skin,  and  increases  the  amount  of  perspinition  as  a  con- 
stant symptom.  So  great  is  the  action  of  the  sudorip- 
arous glands  that  picrotoxin  ranks  nextto  pilocarpiuo  as  a 
sudorific.  The  glandular  apparatus  of  the  gastro-intes- 
tinal  mucous  membrane  also  pours  out  a  more  abuudant 
secretion,  and  conseriuontly  the  number  of  the  alvine  dis- 
charges is  increased  and  their  cousistence  lesseneil.  The 
color  of  tlie  evacuations  becomes  more  nearly  normal,  if 
before  they  had  assumed  a  leaden  hue,  and  provided  no 
lesions  had  occurred  before. 

The  circulation  is  at  first  increased  in  the  force,  niun- 
ber,  and  volume  of  the  heart-beata,  but  as  the  effects  con- 
tinue, the  power  of  the  heart  declines  and  the  tension  of 
the  arterial  system  falls  somewhat,  whilst  before  it  had 
been  higher  than  the  strictly  normid.  Wlien  the  tetanic 
stage  comes  on,  followed  by  clonic  convulsioos,  trembling 
of  the  muscles,  and  general  agitation,  the  temperature 
rises  and  the  body-heat  assumes  a  febrile  form,  the  circu- 
Udon  increases  in  action  strictly  in  harmony  with  the  in- 
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creased   capillary  circulatioa  and  the  conseqaent    more 

rapid  oxidarion. 

Picrotoxin  acts  on  the  spinal  cord,  especially  on 
reflex  centres,  and  on  the  centres  of  respi ration  and  circu- 
lation ill  the  medulla  oblongata.  The  action  is,  however, 
not  restricted  to  the  cord, — it  in<'lndt8  the  brain  also.  As 
rcaitccta  the  whole  of  its  complexua  of  symptoms,  Ao; 
are  comparable  to  strychnine  unless  the  cerebral  efl< 
differ.  This  has  1>eeii  made  a  strong  point  of  difterenti; 
tioM,  because,  ha  was  at  one  time  alleged,  there  are  no 
turbanccs  of  the  cerebral  functions  iu  the  whole  course  of 
the  actions  of  strychnine.  Subsequent  experiences  have 
demonstrated  that  strychnine  does  affect  the  brain 
various  ways,  and  through  the  vaso-motor  system  modifi- 
the  blood-supply  to  the  organ.  I5ut  this  is  by  no  meai 
the  whole  of  the  effect.  Whilst  it  is  true  that  strychnine 
acts  on  the  bruin,  it  is  equally  true  that  the  manner  i 
which  it  affects  the  brain  is  widely  different  from  that  o; 
picrotoxin.  This  difference  can  be  the  better  demo 
strated  when  the  effects  of  picrotoxin  are  being  studied. 

It  is  asserted  that  the  toxic  complexus  of  picrotoxin 
a  repetition  of  the  epileptic  paroxysm.     It  is  known  th 
the  several  stages  in  the  couree  of  the  poisoning  and  i 
the  course  of  the  epileptic  state  are  practically  the  Kame. 

With  tlic  onset,  a  strange,  staring,  unearthly  expression 
accompanied  by  extreme  pallor  comes  on,  and  imme- 
diately after  the  tetanic  stage,  in  the  course  of  which  the 
muscles  of  respiration  are  fixed  by  the  tonic  spasm  ;  lur  is 
excluded  because  of  the  closure  by  muscular  action  of  the 
chink  of  the  glottis,  and  tetanic  fixation  of  the  muscles  of 
respiration  and  a  deep  cyanosis  with  stertorous  breathing 
appear,  and  then  these  phenomena  are  followed  by  clonic 
convulsions  of  an  irregular  character,  making  up  with 
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some  minor  syraptomfl  the  fixll  oatline  of  a  clinical  picture 
in  which  both  conditions  are  repeated  with  fidelity. 

When  a  toxic  or  a  lethal  dose  of  picrotoxin  is  given, 
the  first  efiect  on  the  organs  of  circulation  is  a  stiraulution 
of  the  heart  and  arteries.  The  blood-pressure  risea  a  little, 
and  the  heart-beat  is  for  a  brief  period  slowed,  but  this  is 
followed  by  more  rapid  action  and  lowered  tension  until 
the  tetanic  stage  is  reached,  when  slow  action  for  a  time 
occurs;  but  again  the  convulsions  increase  the  rate  of 
movement,  the  blood  in  rapidly  distributed  throiigh  the 
periphery,  and  the  temperature  of  the  whole  body  rises. 
Sweating  in  great  prufusion  comes  on  with  the  rapid  mus- 
cular action.  The  eft'ect  it  has  on  the  sudoriparou.s  glands 
is  no  doubt  due  to  the  hypertcmia  of  the  skin,  and  it  may 
be,  also,  to  a  direct  action  of  the  medicament  on  the  nerve- 
supply  to  the  gland  in  question. 

In  full  medicinal  doses  picrotoxin  causes  contraction  of 
the  pupil  and  hyiKira'mia  of  the  base  of  the  eye.  The 
irritability  of  the  sensory  nerves  is  diminished  and,  on 
local  application  to  the  mucous  membrane,  some  abate- 
ment of  the  local  sensibility  is  induced,  but  not  complete 
amesthesia.  In  the  absence  of  other  locid  anrcsthetics, 
picrotoxin  may  be  used  to  lower  the  local  sensibility  with 
some  cerfciinty  of  success. 

The  cerebrum  is  distinctly  affected.  Hebetude  of  mind, 
inco-ordination  of  the  raiiBcles,  and  increa,s.ing  stupor  lead- 
ing into  coma  are  th(*  oharact eristic  symptomH.  Stupor  is 
a  constant  result  in  the  case  of  animals.  Formerly  the 
berries  of  cocculus  Tndicus  were  used  to  stupefy  fish  and 
thus  render  them  an  easy  prey;  no  kinds  of  fish  were 
exempt  from  the  operation  of  the  poison  ;  small  and  great, 
edible  and  non-edible,  turned  up  on  the  surface  of  the 
water  so  stupefied  as  to  be  unable  to  escape. 
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Gocculoa  Indicufl  berriL's  are  aim  ntilized  in  the  mak] 
of  a  sophieticated  beer.     Tbia  agent  has  the  bitterness 
beer  and  the  intoxicating  quality  of  alcohol,  so  that  it  can 
be  utilized  to  save  hops,  and  to  be  very  efficient  in  giving 
the  Btiiniilating  and  ptnpefying  effects  so  much  deeired  b; 
beer-drinkera.     It  has  a  brutalizing  effect  on  thost;  whi 
indulge  in  the  drinking  of  such  beer,  and  its  use  for  thci 
purposes  eliould  be  xnentioaed  as  throwing  light  on  80in< 
casefl  of  poitK}ning. 

Therapy. — The  applications  of  picrotoxin  hypodermat- 
ically  to  the  treatment  of  disease  are  not  numerous,  and  it 
seems  to  the  author  not  nearly  so  much  as  the  merits  o£^J 
the  remedy  would  seem  to  demand.  ^H 

In  certain  spasmodic  diseases  it  has  been  employed  with  ^^ 
apparent  benetit  in  suitable  cases.  £piiep^  in  subjects  of  | 
a  depressed  and  aniemic  kind,  especially  if  nocturnal  in  | 
time  of  seizure,  is  not  infrequently  much  improved  by  the 
persistent  use  of  picrotoxin.  The  affinity  of  the  morbid 
process  set  up  by  picrotoxin  with  tlie  symptomatology  of 
the  epileptic  and  epileptiform  paroxysms  is  Buch  as 
indicate  the  existence  of  an  antagonism  between  them, 
and  on  this  basis  Cherone  and  Tasta*  have  made  trials  of 
this  remedy  with  apparent  benefitt  Gubler  I  advises  thi 
use  of  the  remedy  by  hypodermatic  injection. 

He  also  reporta  a  case  of  alcoholic  epilepsy  cured  in  thii 
way.     Cases  of  chorea  having  certain  special  features 
much  improved  by  the  use  of  picrotoxin ;  those  most  ben- 
efited are  characterized  by  violent  jactitations  and  great 


•  Quoted  from  Annali  Univ.  di  Med.  e  Chirurg.  by  Tho  London  M 
leal  Kocord.  Oclolwr,  1880. 

t  Pluimt,  Bui.  G6iii*ral  do  Thtmpeutique,  1876. 

%  Qubler,  ibid.,  1876.    Uammoiid,  The  St  Louis  Hcdtcnl  Journal,  Octo. 
ber,  1876.   Dr.  'WiUiam  Murrell,  Th«  Practitioner,  October,  1879,  toL  ixiii. 
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irregularity  as  well  as  Btreogtb  of  the  muscular  contrac- 
tioDft.  Alw),  cases  of  local  chorea^  or  histrio7iic  siKiam^  where 
the  luovcmeutM  arc  fi'cqucat  and  involved  and  rather 
widely  distributed,  at  the  same  time  acting  with  consider* 
able  force,  forming  a  morbid  complexus  not  amenable  to 
ordinary  medication.  lu  auch  cases  the  iiyectious  should 
be  made  into  the  muscular  groups  most  affected,  visiting 
each  in  turn  in  inserting  the  medicament 

Aftections  involving  the  vast>-}notor  centre  in  the  meduUa 
and  the  ganglia  of  the  sympathetic  seem  to  be  improved 
to  a  le^  or  greater  degree  by  the  use  of  picrotoxin  when 
all  other  remedies  prove  inefficient,  Exophthalnxic  goitre, 
glo88<hiahioMayngeal  paralysis^  the  initial  stage  of  locomotor 
ataxia,  are  affections  in  which,  by  the  persistent  use  of 
picrotoxin,  much  benefit  is  sometimes  experienced. 

In  titanus  and  hi/dropkobia  some  good  has  resulted  in  the 
few  cases  in  which  it  has  been  matlc  use  of.  It  well  de- 
serves furtlier  investigations  in  respect  to  these  maladies. 
Senile  tranblirnj  and  paralysis  otjitans  have  been  benefited; 
but  in  all  of  these  instances,  whilst  tlic  results  have  been 
promising,  no  cures  have  been  reported  as  yet.  In  chronic 
myelitis  afifecting  the  gray  matter,  it  may  have  a  raani- 
feetly  retarding  effect  in  the  progress  of  the  case. 

Among  the  more  important  conditions  for  which  picro- 
toxin is  given  are  catarrhal  affcciioju  of  the  gaatro-intrMbial 
coiial.  Jatmdice  due  to  catarrh  of  the  bile-ducts,  insufi- 
cient  Kecretion  of  the  glands  of  the  canal,  and  dry  and  ill- 
colored  stools  resulting  therefrom,  chrome  diarrhaa  and 
dysmtery  accompanied  by  these  conditions,  are  all  benefited 
by  picrotoxin. 

The  sweats  of  phthisis  arc  sometimes  much  relieved  by 
the  use  of  this  remedy  and  also  in  combination  with  other 
remedies.    Thus  Murrell  relates  that  a  single  dose  of  j^ 
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of  a  grain  had  arrc^ited  the  sweats  and  kept  them  absent 
for  three  or  four  days.  My  own  experience  has  not  been 
BO  favorable  as  this.  In  fact,  the  remedy  has  usually  qoito 
disappointed  me. 


HYDRASTIS. 

The  Boot  of  HydraetlB  Oajiadensis. 

Hydraatlno.     [An  Alkaknd  of  JIydra$iu  Canadenm.] 
Berbarine.     [An  Alkaloid  of  }Iydraatia  Canadaisu.^ 

Bcrberine  possesses  but  little  interest  for  legitimate 
practice,  and  is  a  medicament  valued  chiefly  by  eclectics, 
who  prescribe  a  so-called  "  liytlrochlorate  of  yellow  hy- 
drastine,"  this  agent  being  little  else  than  berberine. 

Uydrastine,  the  white  alkaloid,  is  the  most  important 
constituent  of  hydraatis,  and  to  this  must  be  referred  the 
chief  efl'ects  of  the  fluid  extract.  Hydrastine  is  the  source 
of  a  new  medicament — an  oxidation  product — obtfunedby 
Dr.  Freund,  who  gave  it  the  name,  hydrasiinmey  now  in 
common  use. 

Dr.  Falck  has  made  a  careful  study  of  this  alkaloid,  and 
finds  it  possessed  of  valuable  properties  that  render  it  su- 
perior to  hydrastine.  As  kydrastinine  is  a  basis  substance, 
and  combines  with  ucids  to  form  salts  that  arc  soluble  in 
water,  it  can  be  readily  utilized,  in  hypodermatic  practice, j 
as  hydroehlorate,  sulphate,  tartrate,  etc.,  the  alkaloid  itseL 
being  insoluble. 

It  is  now  employed  in  medical  practice  both  by  the 
experimental  and  clinical  methods,  and  it  has  already 
dbplayed  valuable  properties  as  a  therapeutical  agent 
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Actions  and  TJsks. — In  the  course  of  some  phy«iologi- 
cal  studies  of  hydrastia,  several  years  ago,*  I  soon  learned 
tliat  the  npecial  powers  of  this  ageitt  are  vested  in  the 
alkaloid  hydrastine.  The  fluid  extnict  and  the  alkaloid 
acted  very  much  alike;  both  at  first  cause  rigidity  and 
startings  of  tlie  muscles,  and  then  follow  tetanic  spafims 
in  which,  if  the  doae  be  toxic,  death  often  ensues  by  te- 
tanic fixation  of  the  respiratory  muselee.  When  the  spino 
of  a  frog  was  pithed  (i*.f.,  destroyed),  no  action  of  a  sim- 
ilar or  of  the  same  kind  occurred  as  the  tetanic  muscular 
spasms ;  on  the  contrary,  with  toxic  doses  the  muscles  lay 
limp  and  without  any  power  of  motion.  This  experiment 
also  shows  that  the  Bpasms  are  spinal  and  not  peripheral. 
When,  however,  the  voluntary  muHclos  or  the  hoart-musclo 
were  immersed  in  the  fluid  extract,  tliey  quickly  lost  their 
power  of  response  to  all  forms  of  irritation,  meohanical, 
chemical,  or  electrical. 

As  respects  the  vascular  system,  hydrastine  slows  the 
heart  somewhat,  increases  the  force  of  its  contractions, 
and  raines  the  arterial  tennion  by  contracting  the  calibre 
of  the  vessels.  Falck  makes  the  singular  statement,  tliat 
hydrastis  slows  and  weakens  tlic  heart  and  at  the  same 
time  raises  the  tension  of  the  vessels.  Now,  no  fact  in 
physiology  is  better  understood  than  that,  with  weakened 
cardiac  contractions,  the  walls  of  the  vessels  are  relaxed 
for  the  very  neccasary  purpose  of  aiding  the  heart  in  pro- 
pelling the  blood  tlirough  the  arteries.  If  the  arterioles 
are  contracted  the  work  of  the  heart  is  much  increased 
and  neceaaarily  slowed. 

The  tetanizing  action  of  hydrastis  is  succeeded  by 
panilysis.    When  ver>*  large  doses  of  hydrastis  are  given, 


*  The  Drugi  and  Modicines  of  Konb  Amvica. 
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the  atage  of  tonic  coDtmctiou  may  not  dovelop ;  bnt,  as 
ia  the  case  when  strychntno  is  administered  in  massive 
doses,  paralysis  supervenes  without  any  apparent  stage 
of  tonic  spasm,  so  when  hydrastine  is  given  in  very  large 
doses,  paralysis  may  supervene  at  once.  Also,  when 
hydrastine  is  given  in  a  smaller  qnantity,  the  first  stage 
of  tonic  Bpasm  is  succeeded  by  a  paralysis  iu  which  all 
the  voluntary  moscles  and  the  cardiac  masclea  partid- 
pato. 

The  heart  is  arrested  in  the  diastole,  and  its  cavities  are 
distended  with  blood. 

There  are  certain  difl'erences  in  the  actions  of  hydras- 
tine  and  hydrastinine,  but  more  points  of  identity.  Falck  * 
asserts  that  bytlrastinine  is  the  more  valuable  therapeuti- 
cally, whereas  Marfori  f  maintains  the  opposite  thesis, — 
that  hydrastine  is  the  more  valuable.  They  agree  with 
regard  to  the  action  of  both  alkaloids  in  raising  the  blood- 
pressure  and  iu  causing  paralysia  after  the  first  tonic 
spasms.  Falck  also  muint^iins  that  hydrastinine  is  a 
paralyser  and  is  not  a  tetanizer,  and  that  it  increases  the 
contractile  power  of  the  heart.  Becanse  of  an  irritation 
of  the  vagus,  it  raises  the  blood-pressure.  It  seems  to 
me  that  the  views  of  Marfori  are  more  true  to  nature, 
and  they  are  more  in  harmony  with  my  own  expe- 
rimental work.  Some  of  Falek's  observations  seem 
contradictory,  as  I  have  already  intimated.  The  active 
constituents  of  liydrastin  are  eliminated  by  the  kidneys. 

The  therapeutical  applications  of  hydrastine  and  hydras- 
tLnino  are  directly  deducible  from  their  physiological 
actaons.    As  they  both  cause  active  contraction  of  the 


*  Quoted  by  The  Therapeutio  Giixette,  Felirunrj'  16,  1890. 

t  Arcbiv  fur  experimen telle  PathoI<^ic  uud  Phurmokologie,  1890. 
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arterioles,  and  slow  the  heart,  thoy  are  a  priori  suitable 
remedies  in  hemorrhage,  in  aneurism,  and  eapcciatly  in 
uterine  hemorrltage,  A  large  moaeure  of  success  has  at- 
tended their  use  in  these  affections  in  the  hands  of  Schatz  * 
and  other  gynfiecologiste.  In  cases  of  fibroma  ot*  the  uterus 
attended  with  large  hemorrhage,  it  has  succeeded  admira- 
bly. Fucha  has  cured  a  case  of  this  kind,  and  Kuthcr- 
ford  has  had  the  same  results  in  the  treatment  of  five 
cases  of  Cbro-myoHia.  Dr.  Schmidt,  of  Prague,  has 
also  reported  a  remarkable  case  of  uterine  myoma,  lu 
which  the  effects  of  liydrastis  seemed  almost  marvellous. 
Under  its  action  the  hemorrhage  ceased,  the  myoma 
greatly  lessened  in  size  and  ultimately  disappeared,  and 
the  appetite  and  digestion  were  completely  restored  to 
normal. 

Dr.  Jinopistzeft',  house  physician  of  the  Emperor  Paul's 
Hospital,  Moscow,  relates  experiences  based  on  twenty 
cases  of  uterine  hemorrhage  of  various  kinds,  iu  which 
the  best  results  were  obtained.  Schlavutinsky  strongly 
advocates  its  use  under  like  conditions, — in  uterine  disor- 
ders accompanied  by  hemorrlmge. 

Some  of  those  mentioned  above,  who  maintain  the 
power  of  hydrastine  or  hydrastinine  to  stop  uterine  hem- 
orrhage, draw  niou  distinctions  iu  the  cases  where  it  may 
be  used  with  or  without  the  usual  eucceHs,  holding  that 
when  the  uterus  is  flabby  in  texture,  or  when  the  hemor- 
rhage is  a  Etigu  of  malignant  disease,  hydrastis  is  not  so 
succcBsful  as  in  other  states  of  the  organ.  As,  however, 
the  curative  effect  of  this  agent  is  due  to  the  action  on  the 
vessels, — to  the  contraction  of  t)ie  organic  muscular  tibre, 
whereby  the  calibre  of  the  arterioles  is  so  narrowed  that 


*  Thenp.  MonatabeAc,  1B90,  p.  19. 
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escape  of  blood  is  much  lessened, — it  is  idle  to  disco bs* 
difierenees  in  the  form  of  diseases  that  prohably  have  no 
existence. 

It  nifty  be  well  to  remark  here  that  Fellner  *  has  shown 
that  tlic  mode  of  action  is  by  contraction  of  the  arterioles, 
and  that  the  amount  given  haa  much  to  do  with  the  char- 
acter of  the  initial  effect,  the  smaller  medicinal  doses  act- 
ing more  to  raise  the  tension  of  the  vessels  and  to  move 
the  organic  muscular  tibre  of  the  uterus  than  the  larger, 
which  earlier  bring  on  a  paretic  effect. 

In  other  forms  of  honiorrhage,  as  cpistaxis^  ^^  h/stcri^al 
jndmonary  hemoirhage"  Batlioh  has  succeeded  with  hydras- 
tis,  and  Koniger,  in  tubtrcular  JiemorrhagCj  has  been  equally 
fortunate  with  the  same  remedy. 

It  is  remarkable  that  the  success  with  which  hydraatia 
had  been  studied  physiolo^cally  and  utilized  in  practice 
abroad  has  not  been  imitated  in  the  country  of  its  origin. 
The  eclectics  or  botanical  or  herb  doctors  in  this  country 
have  monopolized  the  agent  for  years,  and  only  within  the 
last  decade  has  it  taken  a  place  in  legitimate  therapeutics, 
but  chiefly  as  a  topical  agent,  with  which,  however,  this 
work  is  not  concerned. 


THE  DIGITALIS   GROUP. 

By  this  term  is  meant  a  group  of  medicinal  agents 
having  many  points  of  similarity  of  action  to  the  princi- 


*"Wlen,  Med.  BUtter.     (Abetmct  of,  in  Virchow  u.  Hiwch's  Jaluros- 
bericbt,  1885,  p.  418. 
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pal  member — digitalia— and  agreeing  among  themaelves 
in  the  ran^^e  an<l  character  of  their  effects,  although  having 
minor  points  of  difference. 


DIGITALIS. 

The  Seoond  Yeax's  Growth  of  the  Leaves  of  Digitalis 
Purpurea. 

Various  principles — alkaloids  and  glucoeidea — have  been 
discovered  in  digitalis,  and  much  difference  of  opinion 
still  exists  m  to  their  nature  and  composition.  Aa  respects 
the  use  of  these  agents  hy^[>odermatically,  as  the  subject 
now  stands,  the  choice  is  narrowed  to  two  articles ; 

li'   *t  r        /  Cryatallizcd,  insoluble  in  water. 

\  Amorphoiui,  anlulile  in  water. 
Germnri  Digtttiline.     Sdluhle  in  water. 
Freach  Digitaline,     luaotuble  in  wat«r. 

For  injection : 

Oennan  digitaline,  gr.  ij ; 
Water,  giv.     M. 

6. — Each  minim  oontaina  ^^  of  a  grain.     Five  (6)  minims  contain  ^ 
of  a  grain. 

The  crystallized  digitalinc  (N'atavene's)  is  not  soluble  in 
water. 

Schtniedeberg*  makes  the  assertion  that  Nativelle'a 
crystallized  digitaline  is  a  mixture  of  several  principles, 
but  Arnaud,  in  a  recent  investigation^  has  proved  that 
this  opinion  is  incorrect,  and  that,  if  prepared  with  suffi- 
cient care,  it  is  a  distinct  chemical  product  and  not  a 
mere  mixture.     As  it  cannot  be  utilized  for  subcutaneous 


*  Archiv  fiir  exparimeD telle  Palhologie  und  Pfaarmalcolngie,  Band  iii. 

p.  17. 
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injection,  we  may  dismisa  it  from  consideration,  having 
said  enough  to  prevent  the  reader  falling  into  error  in 
regard  to  its  position  as  an  agent  for  use  in  the  human 
body  in  some  form. 

The  German  digitaline  is  a  mixture,  and  is  composed 
for  the  most  part  of  digitaleTn,  a  neutral  principle  of  a 
high  degree  of  activity,  approaching  Kativelle's  digitalino 
in  its  eifectfi  on  the  organism.  A  solution  of  thifi  may 
be  prepared  for  a  hypodermatic  solution,  some  carbolic 
acid — 2  to  3  drops  to  the  ounce  of  fluid — being  added  to 
prevent  change. 

In  the  reports  of  serious  cnsee  in  which  "  heart-failure" 
is  threatened  and  the  life  of  the  patient  put  in  imminent 
jeopardy,  it  is  said  that  the  tincture  of  digitalis  was  it 
jected  Bubcutaneoualy  with  the  view  to  stimulate  and  aup-' 
port  the  jaded  heart  So  much  unwisdom  has  been  put 
forth  on  the  subject  of  "heart-tonics,"  and  the  deaths 
that  come  from  "heart-failure,"  tliat  the  ordinary  intelli- 
gence is  only  able  to  grasp  the  opinion  that  digitalis  is  the 
great  heart-tonic,  and  only  enough  being  given,  the  heart 
is  safe  and  cannot  fail.  This  mischievous  error  leads  to 
the  most  injudicious  treatment  of  cardiac  affection. 

It  seems  to  me  in  a  high  degree  important  that  he  who 
would  inject  digitaUt*  tincture  should  have  some  accurate 
knowledge  of  the  mode  in  which  this  remedy  acts  on  the 
organism,  and  how  it  becomes  a  "  heart-tonic,"  if  we 
admit  the  existence  of  such  a  remedy. 

The  first  point  is  that  digitalis  often  disorders  the  diges- 
tive tract,  and  may  excite  vomiting  at  what  place  soever  it 
is  introduced  into  the  economy ;  and  when  the  bulk  of 
the  crndy  preparations — such  as  the  infusion — increases, 
by  mere  diHtention,  the  tendency  inherent  in  the  remedy 
to  cause  nausea  and  vomiting. 
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Digitalis  acts  bIowIj.  It  ia  a  fact  which  should  bo  well 
known  that  it  requires  about  twelve  hours  to  affect  the 
organs  ot»  which  it  acta,  and  this  means  the  retention  of 
the  active  constituents  in  the  tissues  and  their  slow  difiu- 
sion  into  the  blood. 

Digitalis  raises  the  arterial  tension  by  stimulating  the 
tonic  state  of  the  vaso-motor  system,  and  slows  the  heart 
by  increasing  the  inhibition  coming  from  the  pneumogas- 
tric.  It  lengthens  the  interval  between  the  systole  and 
diastole,  and  increases  the  force  of  the  cardiac  contrao- 
tions.  It  is  a  physiological  law  that,  the  arterial  tension 
being  raised,  the  heart  must  beat  more  slowly  and  with 
more  energy  to  overcome  the  m-d-/ron/— the  resistance 
in  front — caused  by  the  narrowed  calibre  of  the  arte- 
rioles. 

That  digitalis  acts  on  the  kidney's,  increasing  thenrinary 
flow  and  to  some  extent  the  urinary  solids,  but  chieHy  the 
amount  of  water,  are  fact'?  now  universally  admitted  by 
all  competent  authorities.  It  was  therefore,  and  still  is, 
entitled  a  diuretic,  witliout  any  attempt  to  explain  the 
character  of  the  action.  We  owe  to  Dr.  Brunton  the 
demonstration  of  the  fact,  that  it  is  not  wholly  the  rise  in 
the  arterial  tension  and  the  increased  blood-prcssvire  that 
causes  the  diuretic  etfect,  but  nn  inherent  diuretic  prop- 
erty which  is  exerted  on  the  secretory  elements  of  the 
kidneys,  most  probably  in  the  passage  through  of  the 
digitalis  constituents. 

Such  is  a  brief  sketch  of  the  actions  of  digitalis,  the 
most  important  member  of  tliis  group.  We  must  com- 
pare the  other  agents  with  the  chief,  and  then  come  to  a 
conclusion  as  to  their  proper  relations,  and  determine 
when  one  may  be  substituted  for  the  other  in  the  treat- 
ment of  cardiac  and  other  dii^eaaos. 
T        fc  37 
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SPAKTKINE. 

An  Alkaloid  obtalDed  from  Sooparius. 

Sparteine  ia  a  liquid  and,  when  treah}  colorless  oUy 
sabetance,  and  contains  no  oxygen,  in  which  respects  it 

agrees  with  nicotine.  It  has  active  hasic  propei'ties  and  • 
readily  combines  with  acids  to  form  salts,  of  which  the  i 
Bolphnte  is  the  most  nscfut  and  important. 

The  alkaloid  ia  int*aluble,  but  its  salta  dissolve  freely  in 
water,  the  ordinary  menstruum  (llonde*).  The  following 
formula  will  prove  suitable  for  hypodermatic  injection  : 

B    Sparkinae  sulphat-t  gr-  x; 

AquiD  doAtillaUe  ttl  nqus  chlnnifonni,  ^i.     M. 
Sig. — FtTO  (6)  miniias  of  this  Bolutiim  conlaiii  aUml  i^tt  ofa  grain. 

As  the  dose  of  upartciiie  ranges  between  J  of  a  gr^u 
and  1  grain,  the  formula  just  given  will  permit  of  all  neces- 
sary gradation  in  the  amount  necessary  to  administer. 

JPiivsiOLuGiCAi.  Actions, — This  remedy  is  rather  more 
like  digitalis  than  any  other  of  the  group.    It  acts  espe- 
cially on  the  circulatory  organs.     Tlie  tirst  cfioct  is  slow- 
ing of  the  pulse  and  increnik;  of  vascular  tension.     A  reac-  i 
tion  from  this  state  takes  place  for  a  brief  period,  and  I 
then  this  condition  is  succeeded  by  cardiac  depresttion  and 
failure.     These  effects,  as  Gluzinskif  pointed  out,  are  due 
to  the  action  of  sparteine  on  the  pneuraogastrie  nerve  and, 
on  the  intra-musculiir  ganglia  of  the  heart,  or  on  the  mus-  j 
cular  tissue  of  the  organ  ;  probably  ou  botli. 

These  actions  of  tlie  so-called  third  stage  ai'e  no  doubt  ] 
of  a  lethal  character  and  are  not  the   effects  which  are 


*  Bui.  G^nfiml  do  TbdmpcutiquQ,  tome  ciz.  p.  610. 
t  The  London  Medical  Record,  1887,  p.  154. 
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utilized  wliGn  Bparteiiie  ia  applied  to  the  treatment  of  car- 
diac diseases.  The  spinal  cord  is  correspondingly  affected; 
at  first  the  reflex  excitability  is  inereused,  and  this,  in 
turn,  exhausts  the  irritability  and  paralysia  ensues  (Fiek*). 
Tetanic  rigidity  of  the  respiratory  muscles  is  succeeded  by 
relaxation  and  paroai-*,  the  action  of  the  heart  continuing 
after  respiration  has  ceased.  From  these  facta  it  i»  clear 
that  sparteine  increases  the  power  of  the  heart,  and  is  in 
some  proper  sense,  therefore,  a  "  heart-tonic." 

As  respects  the  efiectfi  of  this  remedy  on  the  muscular 
system,  it  has  no  decided  action  except  through  the  spinal 
cord,  causing  some  irregularity  of  movemeut  and  inu-o- 
ordination,  but  it  does  not  act  on  the  peripheral  motor 
nerve?. 

The  excretion  of  sparteine  takes  place  through  the  kid- 
neys. Broom  has  long  been  known  to  have  active  diuretic 
properties,  for  which  purpose  it  was  prescribed  chiefly  in 
the  form  of  infusion.  It  increases  the  flow  of  urine,  and 
this  action  is  irrespective  of  its  effect  on  the  vascular  ten- 
sion; BO  that  it  mast  be  regarded  as  a  diuretic  pure  and 
simple. 


CONTALLAKIA. 

Uly  of  the  Valley.    All  pcuta  of  Oosvallaria  MaJalis. 

The  actions  of  convallaria  are  due  to  the  presence  in  it 
of  two  glncosides,  named,  respectively,  convallariu  and 
convallamariu.     ContxxUarin  is  found  chiefly  in  the  root 


*  Anrhiv  fQr  ezperimcat«Ua  Fftthologit  und  Fhannakologie,  Band  .i.  p. 
t97. 
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and  leaves,  whilet  convaUamarin  is  obtained  from  the  flow- 
ers. These  glucosidea  differ  materially  in  properties,— 
the  former  being  an  emeto-cathartic,  and  the  latter  a 
cardiac  remedy  having  a  mode  of  action  similar  to,  but 
not  the  same  as,  that  of  digitalis,  and  it  is  this  similarity 
which  assigns  it  to  this  groap. 

The  chief  action  of  convnllaria,  and  for  which  it  is  em- 
ployed in  medicine,  is  its  effect  on  the  heart,  in  which  it 
is  said  to  resemble  digitalis.  That  part  of  it  which  is  the 
cardiac  remedy  need  only  to  be  considered  here.  The 
emcto-cathartic  effects  are  of  a  kii»d  to  require  notice  in 
another  di\-ision  of  the  subject 

Convallaria,  although  not  unknown  to  many  practition- 
ers, was  not  uudcretood  or  its  properties  investigated  with 
precision  until  Professor  Sue  took  up  the  study  and  de- 
monstrated the  nature  of  its  powers.  lie  showed  that  it 
possessed  properties  not  unlike  those  of  digitalis.  His 
enthusiastic  advocacy,  however,  was  not  long  sustained. 

Convallamarin,  the  cardiac  gbicoaide  of  convallaria,  acta 
similarly  to  digitalis  in  that  it  slows  the  heart  by  lengthen- 
ing the  interval  between  the  beats,  energizes  the  muscular 
contractions,  and  raises  somewhat  the  arterial  tension.  It 
does  not  affect  the  stomach  if  convallamiirin  is  the  form 
administered  or  if  the  infusion  of  the  leaves  is  given.  It 
was  this  form  of  the  mediciiment  that  was  used  hy  Professor 
S6e*  in  his  first  investigations.  Hence  the  decision  with 
whicli  he  made  his  statements  on  this  point.  According  to 
his  experience,  no  nausea,  no  vomiting,  or  other  disturbance 
of  the  stomach  came  on.  Others  have  insisted  on  its  dis- 
agreeable effects  on  the  gaatro-intcstinal  mucous  membrane, 
^on  the  nausea,  the  prolonged  vomiting,  and  purging  in- 


*  Bui.  General  de  Therapeutique,  tame  ciii.  p.  -19. 
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duced  by  it.  Among  these  I  may  mention  Bogoiavlensky,* 
Troitzkvjt  and  Botkin,t  of  ^t.  Petorebura:,  and  Lourie,§ 
who  says  that  in  his  cases  diarrhoea  was  a  tVoquent  symp- 
tom.  MTien  the  extract  or  infusion  of  the  flowera  is  used 
none  of  the  p:aiitro-intestinal  irritation  occurs^  but  rather 
the  appetite  is  promoted  und  the  digestion  improved. 

The  three  stages  into  which  the  action  of  convallaria  is 
divided  really  fonj*iflt,  first,  of  the  effeets  already  described ; 
second,  of  a  Btage  of  paresis,  fall  of  arterial  tension,  and 
irregularity  and  lack  of  rhythm  of  the  various  movements, 
followed  by  a  final  stage,  if  the  dose  be  letliiil,  of  an  ex- 
traordinary rise  in  the  arterial  tension  with  irregular  action 
of  the  heart,  increasing  feebleness  of  its  beats,  etc. 

Next  to  the  cardiac  effects  of  convallaria  is  the  renal 
action, — the  diuresis, — which  is  a  most  constant  symptom. 
In  cardiac  valvular  incompetency  with  general  oedema, 
it  acts  most  efficiently,  as  a  rule. 

It  most  be  admitted  by  the  most  ardent  advocate  of  the 
utility  of  convallaria  that  it  is  a  ratlier  uncertain  medica- 
ment. It  is  this  uncertainty  which  has  led  to  so  much 
disappointment  in  itn  applications,  and  hence,  in  part, 
the  decline  in  its  popalarity. 


STROPHANTHIN. 

A  Oluoofilde  obtained  from  Strophonthus  Hispldus:  the 
Kombe  Arrow -Poison. 

A  specimen  of  strophanthus  sent  to  Profeasor  Fraaer, 
M.D.,  of  the  University  of  Kdinbiirgb,  for  investigation,  is 
the  beginning  of  our  knowledge  of  this  medicament.    Dr. 

«  The  London  Medical  Baoord,  July  16,  1887.         f  ItM.         %  Ibid. 
2  Hid.,  Jul;  15,  1885.    Quoted  (Vijra  Lk  Medicin*  Otmtomp.,  188&, 
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Fraser  examined  into  the  pliysiologicjil  actions  and  theni- 
peatical  applications  of  tbis  sub.'^tance,  nnd  with  character- 
istic liilc'lity  arrived  at  Bome  conclusions  regarding  its  real 
utility. 

The  paper  of  Fniser  attracted  wide  attention,  and  stro- 
phanthuB  and  strophantbin,  the  ghicoside,  received  inves- 
tigation at  the  hands  of  many  eminent  pharmacolo^ts, 
and,  for  the  most  part,  the  reaults  arrived  at  by  Fraser 
were  confirmed  by  the  general  voice  of  the  medical 
profession. 

The  fitrophanthus  arrow-poison  is  no  douht  a  vegetable 
extract  in  which  Rtrophanthus  is  the  chief  ingredient,  but 
it  is  usual  for  the  tribes  using  poisoned  arrows  to  add  some 
noxious  animal  matters.  Thus  Stanley  tells  us  that  the 
arrow-poisoners  of  equatorial  Africa  add  to  the  vegetable 
extract  used  hy  them  the  juice  of  a  red  ant  of  a  highly- 
irritating  character. 

Strophantbin  does  not  affect  the  stomach  injuriously  in 
moderate  do^es,  as  a  rule;  but  when  long  continued  in 
considerable  doses  it  sets  up  a  catarrh  of  the  mucous  mem- 
brane. It  diffuses  into  the  blood  promptly  when  given  by 
the  stomach, — even  more  promptly  by  subcutaneous  injec- 
tion. Bucquoy  *  asserts  that  it  is  so  irritating  to  the  tissues 
as  to  be  unfit  for  hypodermatic  use;  but  ]^othziegel,t  of 
Vienna,  and  others  tind  it  well  adapted  to  this  mode  of 
administration,  and  assert  that  it  is  unirritating  to  the 
tissues,  acts  quickly  and  energetically,  and  is  "without 
any  local  deleterious  eiTects." 

Gley  was  the  first  to  observe  that  local  anaesthetic  effects 
followed  the  application  of  ft  solution  of  strophantbin  to 


*  Compte8-R4>ndu8  de  Ih  &<vn6t6  de  Thorapeutique,  1890,  p.  204. 
f  AnnUAire  de  Th6npeutique,  1890,  p.  211. 
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tho  cornea ;  but  this  fact  has  led  to  no  practical  adaptation 
of  the  remedy  in  ophthalnuc  practice.  It  cauaos  in  dogs 
not  only  amesthosia  of  the  cornea,  but  it  also  contracts 
the  pupil  to  the  point  of  myosis. 

Stropbanthus  has  an  ett'fct  on  the  heart  comparable  to 
digitalis,  but  ita  physiological  powers  are  in  many  respi'cta 
very  different.  It  has  but  little  effect  on  the  blood-pressure. 
Large  doses  rather  lower  the  blood-pressure  than  incrcaso 
it,  according  to  Langgaard,  •  an  o|iinion  in  which  Fraukel  f 
shares.  It  bIowb  the  pulae  a  little  and  strengthens  the 
cardiac  contractions,  but  not  aa  much  as  digitalis  does 
(Zernert)>  It  lengthens  the  diastole  also,  and  in  Uase- 
dow*8  disease  for  a  time  lessens  the  pulnc-ratc.  Kazam§ 
finds  that  strophantbin  is  not  a  muscle-poison,  and  that  it 
acts  on  the  terminal  filaments  of  the  vagus  and  on  the 
cardiac  gangVuL  It  follows  that  in  those  impressions  on 
the  nervous  apparatus  of  the  circxilation,  an  explanation 
is  afforded  of  the  results  of  the  administration. 

Langgaard  II  differs  from  his  contemporaries  in  respect 
to  the  effect  of  strophanthin  on  the  circulation.  He  finds 
that  it  lowers  the  blowl-pressare  somewhat  when  given  in. 
large  doses,  but  admits  that  he  had  seen  a  rise  of  the 
pressure  at  times  in  some  of  his  experiments.  Fniser,  in 
whose  accuracy  and  honesty  of  judgment  I  Itave  the  full- 
est confidence,  says,  on  the  other  band,  that  stroplianthin 
raises  the  blood-pressure.  This  is,  certainly,  the  stage  of 
the  action  which  is  utilized  in  treatment. 

Stropbanthus  also  has  decided  diuretic  effects,  and,  ao- 


*  Thtnp.  VontttehefU,  1887,  p.  188. 

t  Ibid.,  1888,  p.  70. 

X  OentrullUtt  ftir  die  gvMimiuta  Therapie,  1887,  p.  618. 

{  The  Ixindoo  Luc«i,  1BB7.  p.  U80. 

Q  Tfaenp.  HouUabefte,  1887,  p.  183. 
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cording  to  CeatArj,*  this  impression  on  the  kidney  is  due 
to  the  increased  blood-pressure.     The  diuretic  action  i» 
exhibited  more  eapccially  in  the  cases  of  valvular  disease,! 
incompetent  or  obstructive. 


ADONIDIN:    ADONIN. 

Adonldln.     \A  Olucoxide  obtained  from  Adonu  VemalU.] 
AdonixL     [A  Olucvside  obtained  from  AdonU  Amurentis.] 

Thi>«e  glucosides  have  points  of  resemblance  and  some 
of  identity.  They  act  on  the  same  parte,  and  cause  effects 
that  are  unalog<nis  in  action  but  different  in  power.  Quan- 
titatively, adonidin  is  much  superior  to  adonin  f  in  strength. 
Both  slow  the  pulse,  and  that  b  almost  the  only  e^ct 
adonin  has  on  the  healthy  adult. 

According  to  Cervello  J  adonidin  has  an  action  in  all  re- 
spects like  digitaline,  but  is  more  powerful  (?).  Large  doses 
raise  the  blood-pressure,  and  small  doses  strengthen  the 
heart's  action,  but  do  not  affect  the  vascular  tension  to  any 
considerable  eirtent. 

Adonidin  and  adonin  lessen  the  muscular  power  and 
impair  co-ordination,  the  former  to  a  much  greater  extent 
than  the  latter. 

After  a  time,  the  quantity  given  being  lethal,  adonidin 
causes  an  irregularity  of  the  heart's  action  and  feebleness, 
and  being  a  muscle-poison,  the  muscles  of  respiration  &ill 
before  the  heart's  movements  are  arrested. 

Adonidin  is  an  active  diuretic  and  has  been  very  sac- 

•  Thornp,  Monntehpfte,  1B87,  p.  451. 

t  Inoko,  Ardii V  Air  experimenteUe  Puthologie  and  Pbamiakologio,  Band 
KXTiii.  p.  802,  et  »eq.  X  ^^'^^t  ^^^^^  Jcv.  p.  286. 


SL ATTIC  ACID. 

cessful  in  the  treatment  of  cardiac  dropsy.  As  its  notioa 
doeely  resombles  that  of  digltjili'^,  and  as  the  ejects  bc-gia 
promptly, — usually  within  an  hour, — it  can  be  ntilized  aa 
a  substitute  for  digitulia  when  immediate  action  is  nocea- 
aary  or  when  digitulia  disjigree*. 


BLATTIO  ACID. 
Obtained  &om  the  Oockrocusta,  Blatta  Orientcklis. 

For  a  long  time  the  cockroach  ha^  been  used  in  Russia 
ae  a  remedy  for  cardiac  dropsy.  It  has  proved  its  efficacy 
in  many  cases  of  the  kind.  Recent  chemical  research  has 
separated  an  acid  known  as  blattic  acid/  to  whiolt  the 
property  residing  in  this  insect  is  fiUpiK»eed  to  be  duo, 

Bi/tttic  acid  preaenta  nothing  disagreeable  in  its  name, 
and  the  source  of  it  would  probably  be  heard  with  resig- 
nation by  any  patient  if  it  were  proved  to  be  curative  in 
Buch  a  formidable  ailment  aa  cardiac  dropRy. 

It  isj  aa  are  the  other  members  of  this  group,  a  cardiac 
tonic,  HO  called,  and  also  a  diuretic.  It  must  be  admittedf 
I  think,  that  we  have  other  remedies  superior  to  this  in 
the  atiectioQS  iu  question. 

COUFARATITE    TffKRAPBDTICS    OF   THE    MEMBERS    OP    TUB 

Digitalis  Group. — It  is  necessary  now  to  consider  the 
mutual  interdependence  or  synergism  of  the  various  agents 
composing  the  group.  In  what  circurastance^n,  or  in  what 
condition  of  the  morbid  complexu;},  is  digitalit*,  iu  what 
convallaria,  in  what  sparteine,  etc.,  most  useful  ?  In  what 
way  may  they  be  combined  to  give  the  best  results  ? 

*  Dictioniuure  dc  Tb^npratique,  t<omo  I.  p.  £27. 
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Di^taliH  occupies  the  first  place,  it  must  be  admitted,  in 
those  states  of  the  heart  cons^idered  atonic,  as  a  so-called 
*'heart-touic."  Medicines  cannot  influence  the  heart  in 
any  otlier  than  two  modes :  to  improve  its  action,  or  the 
performance  of  its  functions ;  to  impair  its  action,  or  lessen 
its  functionH.  With  what  critical  judgment  soever  wo 
bring  to  this  task,  it  is  impossible  to  designate  any  other 
mode  in  which  the  heart  can  be  acted  on  by  remedies. 

Digitalis  has  long  occupied  the  position  of  a  cumulative 
poison,— that  is,  a  poisonous  medicament  having  the  pecu- 
liarity of  gradually  accumulating  until  in  amount  suiEcient 
to  cause  8ud(ien  and  profound  cardiac  failure,  exploding, 
as  it  were,  in  the  organism.  The  only  way  in  which  ordi- 
nary medicinal  doses  can  thus  accumulate  is  the  follow- 
ing: Owing  to  the  exceeding  slowness  with  which  di^- 
taliri  diliuses  into  the  blood,  there  is  a  period  during  which 
an  accumulation  takes  place,  because  the  administration 
being  getierally  two  or  three  times  a  day,  the  admission 
to  the  blood  does  not  go  on  at  a  sufficient  rate,  so  tliat  one 
dose  is  not  disposed  of  when  others  are  coming  into  action. 
This  is  the  only  sense  in  which  digitalis  is  a  cumulative 
poison.  Various  remedies  may  be  considered  *'  cumula- 
tive" in  the  same  sense.  It  is  important  to  bear  in  mind 
this  peculiarity  of  digitalis,  twelve  hours  at  the  least  being 
required,  under  normal  conditions,  to  procure  an  etle<jt 
from  it.  It  is  important  also  to  note  that  the  rise  of  arte- 
rial tension  is  followed  by  a  corresponding  fall.  A  case 
of  death  from  digitalin,  narrated  by  Bolun,  is  peculiarly  in- 
teresting in  this  connection :  A  girl  who  had  taken  a  lethal 
dose  of  digitalis  died  on  the  fifth  day  on  getting  out  of 
bed.  None  other  had  been  given,  and  no  other  cause  of 
death  being  found,  it  was  held  to  be  due  to  the  single  dose 
of  digitalis, — to  the  reaction  following  or  succeeding  to 


DIOJTALIS, 


443 


ihe  action.  It  is  often  said,  and  tmly,  no  doubt,  that  tho 
secondary  effect  is  due  to  loas  of  the  irritability  of  the 
muscular  and  nervous  tissues  concerned. 

The  action  of  di^talis  as  a  cumulative  poison  being  thus 
cleared  up,  a^  I  view  it,  the  manner  in  which  it  may  bo 
supplemented  in  the  performauce  of  its  special  work  can 
now  be  the  better  understood. 

Being  slow  to  act,  in  cases  of  emergency  the  question 
arisee  wliethcr  some  remedy  can  be  used  that  will  speedily 
affect  the  cardiac  system  and  maintain  the  action  uutil 
digitalis  can  till  tlie  place.  There  are  several  tliat  can  be 
employed  as  substitutes  duriug  the  slow  diffusion  of  digi- 
talis. Of  these  sparteine  is  the  best,  but  convalluria  or 
Btrophanthiu  may  \ye  used.  In  my  judgment  sparteine  is 
that  remedy  that  may  be  most  properly  applied  under 
these  circumstances.  One  to  two  hours — even  less — will 
suffice  to  procure  its  full  action,  and  digitalis  at  once  begun 
will  have  asserted  itself  in  accordance  with  its  own  law  of 
diH\i8ion  at  its  usual  time.  The  substitute  can  then  be 
withdrawn. 

When  digitalis  causes  nausea  and  vomiting,  or  sets  up 
a  troublesome  diarrhcea,  one  of  those  cardiac  remedies 
having  stomachic  properties  should  supplant  it-  The  cartes 
of  mitral  disease  with  general  dropsy  are  those  in  which 
the  action  of  digitalis  is  most  beneficial.  Strophanthin  is 
the  most  directly  useful  of  these  remedies  in  caaea  of 
obstruction  of  the  a<:»rtic  orifice,  ^vith  mitral  lesions  and 
dropsy,  and  in  cases  where  the  tension  of  the  vessels  is 
abnormally  high. 

In  a  case  of  weak  heart  with  a  low  state  of  the  circular 
tion,  atheroma  of  the  vessels,  and  general  feebleness,  now- 
adays, digitalis  h  supposed  to  be  the  remedy  most  efficient 
in  its  capacity  of  "  heart-tonic,"  and  it  is  given  in  the  ex- 
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pectation  that  the  organ  concerned  will  be  toned  up,  re- 
juveuated,  or  regenerated  by  ila  peculiar  impression. 
I^othing  can  be  more  illusory  than  this.  AVhen  digitalia 
comes  to  act  under  the  conditions  just  described,  the  vas- 
cular tonus  is  rair^ed  and  the  heart,  made  to  beat  mor 
energetically.  To  put  on  the  brake,  as  it  were,  in  soma' 
ca^es  of  this  kind,  in  this  fashion,  b  to  endanger  the  ana- 
tomical elements.  The  fatty  heart  or  the  lesions  of  mjo- 
carditia  may  not  be  ahle  to  bear  the  strain  Uiua  suddenly 
imposed  on  them,  and  the  high  tension  increases  mate- 
rially the  work  of  the  heart  in  keeping  up  the  circulation. 

The  remedy  for  the  weak  heart,  cmteris  paribus,  is  stro- 
phanthin,  which  strengthens  the  lieart  and  imposes  no 
additional  labor  by  raising  the  vascular  tonus,  which, 
according  to  some,  it  docs  not  do  at  all,  and,  according  to 
others,  it  exerts  this  power  to  a  verj'  slight  extent 

In  the  conditions  of  pulmonary  oedema,  asthma,  and 
bronchitis  the  most  useful  of  the««  remedies*  is  strophan- 
thin,  and  it  is  more  appropriate  ii&  a  remedy  for  renal  or 
cardiac  dropsy  than  digitalis,  sparteine,  or  adonidin,  when 
the  tension  of  the  vjiscular  system  is  already  high. 

It  has  been  used  successfully  in  the  treatment  of 
dyspnoea,  bronchial  and  cardiac  asthma  (Coulder).  Pleu- 
risy also  has  been  successfully  treated  by  it 

Strophauthin  has  considerable  diuretic  property,  but  it  19 
somewhat  uncertain  in  ila  acLtou.  As  it  affects  the  blood« 
pressure  so  littJe,  and  by  many  authorities  is  considered  to 
have  no  influence  over  it,  whutever  power  it  has  as  a  diu- 
retic, we  conclude  that  it  stimulates  renal  action  by  virtue 
of  an  inherent  property.  That  such  an  influence  on  the 
renal  structures  is  inherent  is  rendered  more  probable  by 
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theinstance  related  by  rTutchinsoii,  in  which  a  cure  of 
renal  colic  was  speetUly  effected,  and  in  this  case,  also,  the 
diuresis  was  prompt  and  copious.  Incresi^ed  diuresis  is  so 
slowly  brought  on  after  the  fir&t  exhibition  of  iligitalii*, 
that  when  quicklv-aeting  measures  are  necessary,  such 
remedies  as  strophanthin,  epftrteine,  adonidjn,  or  conval- 
laniarin  should  bo  prescribed  to  induce  tlje  action  and 
maintain  it  until  the  power  of  digitalis  is  exertoil. 

Strophanthin  seems  fo  have  an  aniesthetic  or  analgefiic 
and  hj'j)notic  action  which  are  not  posscHsed  by  the  other 
members  of  the  group,  except  it  may  be  by  convallamarin. 

The  diuretic  property  of  sparteine  is  a  vcxafa  qua:3tio<, 
Aa,  however,  there  is  another  alkaloid  in  scoparins,  which 
was  isolated  by  Stcnhouse  at  the  same  time  that  sparteijie 
was  found,  the  diuretic  property  may  be  due  to  the  sco/tarht, 
whilst  sparteine  exerts  its  chief  efibrts  on  the  circulatory 
B^stem.  Some  deny  the  possession  of  the  diuretic  prop. 
crty,  and  by  those  most  strongly  urging  their  belief  in  its 
power  in  this  respect  it  cannot  be  regarded  a  certain  and 
effective  one,  although  in  some  instances  it  is  reported 
that  it  acted  freely  as  a  diuretic 

As  scoparm,  the  glucoside  contained  in  the  plant  with 
the  other  alkaloid,  sparteine,  is  an  active  stimulant  of  the 
kidneys,  and  sparteine  is  a  remedy  for  cardiac  derangc- 
mentit,  the  combination  seems  a  natural  arrangement  for 
giving  relief  to  maladies  in  which  botli  heart  and  kidneys 
are  involved. 

Adonidin,  although  not  so  prominent  a  remedy  ad  the 
others,  is  growing  in  favor.  It  has  effecbf  ou  the  heart  in 
every  way  comftarable  to  those  of  digitalis,  but  it  is  free 
from  the  local  irritating  qualities  and  the  after-effects 
which  render  the  use  of  digitalis  offt-nsive  to  many  pa^ 
tienfii.     Benidee  these  pointt^  of  Huperiority,  it  should  bo 
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tnentioucd  that  adonidia  has  no  cumulative  action,  and 
promptly  diffuses  into  the  blootl,  it«  physiological  effects 
being  manifest  within  an  hour. 

The  diuretic  eflect  of  digitalis,  of  sparteine,  convalla- 
raarin,  adonidin^  etc.,  it  is  generally  held,  is  a  result  of 
the  increased  blood- pressure,  in  consequence  of  which  a 
physiological  congestion  is  kept  up  in  the  renal  vessels, 
especially  of  the  vessels  of  the  glomoruli.  However,  it 
has  been  &hown  by  Bninton  that  digitalis  increases  diu- 
resis by  virtue  of  an  action  quite  independent  of  the 
blood-pre*aure :  it  is  an  inherent  quality. 

As  regards  the  dosage  of  the  several  members  of  the 
digitalis  group,  the  following  may  be  considered  accurate 
for  adults : 

Dtgitaline,  0«rnian  and  soluble,  ^  to  ^  of  a  grtln. 
Sparteine  Bulphiitc,  ^^  \u  ^at%  gmin. 
ConTttllAmarin,  ^,,  to  ^  of  a  graiu. 
StjviplianthiD,  j\^  to  gi^  of  a  grain, 
Adonidin,  ^  to  -^  of  a  grain. 


COCAINUM:  COCAIITB. 
An  Alkaloid  obtained  fK>m  Brythroxylon  Oooa. 

HiSTOKY  AND  pROPEKTiBS. — N"o  remedy  in  modern  times 
— probably  in  any  age  of  the  world — has  become  so  famous 
in  so  short  a  time  as  cocaine,*  and  no  remedy  has  so  soon 
been  subjected  to  the  testa  of  physiological  experiment  and 
clinical  observation.  The  preparations  of  cocn  have  been 
UBed  more  or  less  for  several  years,  but  the  alkaloid,  co- 
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came,  received  but  little  attention,  and  it  was  not  until 
Koller,*  of  Vienna,  demonstrated  the  nature  of  its  action 
before  tlie  Ophthaliiiologieul  Cougresa  that  the  world  came 
to  know  of  its  local  anGssthetic  power ;  and  it  was  on  the 
eye  that  the  first  experiments  were  made  to  demonstrate 
itri  action,  and  the  eye  has  been  the  seat  of  most  of  the 
improvements  subsequently  arrived  at 

Cocaine  has  a  decided  basic  property  and  readily  com- 
bines with  acids  to  form  salts,  as  the  hydrochlorale,  the 
sulphate,  etc.  Ilydrochlorate  occurs  in  two  forms:  small 
rhomboid  and  large  cr^'stal  plates,  and  rhombic  needles. 
It  has  a  bitter  taste,  and  is  freely  soluble  iu  water  and 
still  more  fW)luble  in  ether.  After  a  few  minutes  a  sense 
of  numbness  comes  on,  and  the  tongue  and  lips  have  & 
swollen  feelin<?,  are  stiA',  aud  are  not  readily  moved  to  exe- 
cute the  movements  of  voice  aud  speech. 

The  hydrochloratc  is  the  salt  usually  prescribed  now, 
but  what  part  the  hydrochloric  acid  contributes  to  the 
combination,  except  a  somewhat  higher  proportion  of  the 
alkaloid  than  the  other  mineral  acids,  k  not  evident,  but 
that  is  no  doubt  a  sufficient  reason.  The  dose  varies 
with  the  age,  weight,  and  general  bodily  vigor,  and  espe- 
cially witli  Uie  idiosyncrasies  of  the  subject.  Some  persons 
are  so  exceedingly  susceptible  that  the  minimum  dose  will 
cause  the  most  serious  depression  of  the  vital  powers ; 
others  take  an  enormous  quantity  without  a  sensible  dis- 
turbance of  any  function. 

The  dose  of  cocaine  ranges  between  ^  and  J  of  a  grain 
for  hypodermatic  injections,  and  these  may  be  considered 
as  suitable  for  an  adult  as  the  minimum  amount  when 
prescribed  for  administration  by  the  stomach. 


*  Ophthaltu<:>]ogica1  CoDgren  Rrpotu.     Letter  in  The  Mcdieal : 
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The  following  tbrmula  is  suitable  for  hypodermatic 
injection : 

Be  CocainiB  bydrochlor&t.,  gr.  g ; 
AquB  dcBtillntai  m?f 
AquB)  chiorofvmii,  ^t>s.     M. 
Sig. — Tun  (10}  raininu  cooUin  ^g  of  «  gnliL 

An  exocllent  preparation  for  liypoderuiutic  use  is  the 
solution  of  cocaine  in  oil  of  vaeeline.  It  is  perfectly  dis- 
solved, is  limpid,  clear,  nnd  remains  unchanged  in  any 
climate.  No  organisms  develop  in  it  The  solution  thus 
made  is  rather  more  energetic  as  an  anresthetic  than  the 
aqueous  solution.    The  following  is  a  suitable  proportion : 

H   Cocainn  bydmrhlnnit..,  gr.  i; 

VaeeHn.  olei,  3isft.     H. 

Sig. — Fifteen  (15)  raininis  conuin  |  of  a  grata. 

Dr.  Isidor  Gluck  finds  that  the  addition  of  phenol  (car- 
bolic acid)  removes  some  of  the  most  serious  objections 
made  to  the  use  of  cocaine.  Phenol  prevents  the  local 
irritation,  the  suddun  depression  of  the  circulation  and  of 
the  respiration,  and  the  faintness,  and  indeed  prevents  all 
of  the  toxic  ellects  when  applied  in  ophthalmic  practice. 
The  carbolic  acid  [irevents  the  changes  which  take  place 
in  a  cocaine  solution  prepared  for  injection.  It  is  well 
known  that  cocaine  in  solution  rapidly  undergoes  deterio- 
ration. These  arc  remarkable  facts  which  should  be  sub- 
jected to  the  crucial  test  of  clinical  observation. 

Actions  akd  Usks. — The  first  analysis  of  coca  that 
yielded  results  was  that  by  Neumann,  of  Vienna,  who 
designated  the  alkaloid  he  had  discovered — Cocauu,  Al- 
though iiiuih  had  been  ascertained  by  physiological  study 
and  clinical  investigation,  the  moHt  important  point  waa 
OTerlooked.    It  waa  reserved  for  Dr.  KoUer,  of  Vienna, 
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to  demonstrate  the  anmsthetic  property  of  cocaine  when 
applied  to  the  luucoua  membrane.  Whon  the  members 
of  the  Ophthalmological  Congress  witnessed  the  result 
attained  by  Dr.  Koller  their  enthusiasm  knew  no  bounds, 
and  in  an  incredibly  short  time  the  knowledge  of  the 
wonderful  anffistlietic  agent  spread  all  over  the  world. 

The  agency  of  coea  leaves  in  maintaining  the  vital  forces 
under  circumstances  of  great  demand  upon  them,  when 
the  distance  traversed  or  the  absence  of  food  renders  some 
support  of  the  kind  necessary,  are  powers  long  known  to 
be  its  special  property.  Those  inhabitants  of  Peru  who 
were  compelled  to  undergo  special  or  extraordinary  exer- 
tion were  in  the  habit  of  resorting  to  coca  to  Bupp<:)rt  them 
under  these  circumstances.  We^^ton,  the  pedestrian,  whilst 
going  through  one  of  his  great  feats  of  walking  iu  Lon- 
don, was  detected  chewing  coca  leaves  for  the  purpose,  as 
he  supposed,  of  "  keeping  him  up"  whilst  going  through 
his  fatiguing,  indeed,  rather  exhausting,  enterprise.  The 
notion  that  this  agent  somehow  supplied  the  place  of  food 
in  keeping  up  nutrition,  and  in  furnishiDg  needed  force  for 
muscular  effort,  has  been  for  the  moet  part  quite  disproved. 
Coca  does  not  take  the  place  of  food  in  supplying  the 
needs  of  the  organism ;  it  lulls  or  prevents  the  demands 
of  the  various  organs  and  lunctions,  and  satisSea  the 
mental  attitude,  removing  the  feelings  of  hnngcr  and 
fatigue.  The  necessary  force  not  being  produced  from  the 
immediate  supply  of  food,  is  evolved  from  stored-up  ma- 
terials,— fat  especially, — and  thus  whilst  power  is  main- 
tained, waste  goes  on  in  larger  measure.  The  notion  for 
a  long  time  held  so  fancifully,  that  coca  is  a  food,  cannot 
now  be  considered  a  proper  hypothesis ;  the  explanation 
above  given  is  more  in  consonance  with  the  facts  of  to-day. 

The  loss  of  flesh  in  the  caao  of  those  who  take  coca  iitj 
dd  as* 
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The  following  tbrmula  is  euitablo  for  hypodermatic 
iBJecdon : 

B  Cocaine  hydmvhionit,,  gr.  y  ; 
Aqua  destillatie  rxl 
Aqiun  chloroformi,  ^&«.     H. 
Sig. — Ten  (10)  minima  contain  i^  of  a  grain. 

An  excellent  preparation  for  hvpodermatic  use  ia  the 
solution  of  cocaine  in  oil  of  vaseline.  It  is  perfectly  dis- 
solved, ia  limpid,  clear,  and  reniuins  unchanged  in  any 
climate.  No  organisms  develop  in  it  The  solution  thus 
made  is  rather  more  energetic  as  an  ana-ntlictic  than  the 
aqueous  solution.    The  following  is  a  suitaljle  proportion: 

ft   Coc&in«  hydruclili^rAt.,  gr  i; 

Vawlin.  olei,  ^ina.     M. 

Sig. — Fifteen  (16)  minims  cootaiii  {  of  a  grain. 

Dr.  Isidor  Gluok  findH  that  the  addition  of  phenol  (car- 
bolic acid)  removes  some  of  the  most  serioua  objections 
made  to  the  use  of  cocaine.  Phenol  prevents  the  local 
irritation,  tlie  sudden  depression  of  the  circulation  and  of 
the  respiration,  and  the  faintnese,  and  indeed  j^revents  all 
of  the  toxic  effects  when  applied  in  ophthalmic  practice. 
The  carbolic  acid  prevents  the  changes  which  take  place 
in  a  cocaine  solufion  prepared  for  injection.  It  is  well 
known  that  cocaine  in  soUition  rapidly  undergoes  deterio- 
ration. Tliese  are  remarkable  facte  which  should  be  sub- 
ject*.'d  to  the  crucial  test  of  clinical  observation. 

Actions  and  Uses. — Tlie  first  analysis  of  coca  that 
yielded  results  was  that  by  Neumann,  of  Vienna,  who 
designated  the  alkaloid  he  had  discovered — Cocaine.  Al- 
though much  had  been  ascertained  by  physiological  study 
and  clinical  investigation,  the  most  important  point  was 
overlooked.     It  was  reserved  for  Dr.  KoUer,  of  Vienna, 


COCAINE. 


451 


ordinate  and  suddenly  arrested.  They  are  tonic  in  respect 
to  the  firtit  movement  and  clonic  at  the  end.  In  conee- 
quencc  of  these  conditions,  walking  is  difficult,  and  as  ver- 
tigo is  decided,  the  maiuteuance  of  the  erect  posture  is 
difficult  or  impossible.  The  eyes  are  open  more  widely 
than  normal ;  vision  is  hazy,  and  objects  at  a  distance  are 
confused  in  outline,  and  not  infrequently  illusions  uro 
created.  The  pupils  are  dilated  somewhat,  and  tlie  vision 
for  near  objects  is  moved  out^va^dly.  There  occurs,  also, 
more  or  lesa  headache,  dizziness,  and  drowsiness.  The 
intcUigenco  seems  to  be  unaifccted,  unless  illusions  and 
hallucinations  of  sight  and  sound  are  developed  by  the 
disordered  vision  on  the  objects  in  view ;  in  that  ciusc  the 
ideas  associated  with  such  illusions  and  hallucinations  may 
be  in  disorder,  but  no  fixed  delusions  arc  present,  nor,  in- 
deed, are  delusions  of  any  kind  a  feature  of  the  mental 
state  unless  the  action  be  toxic. 

After  a  time,  drowsiness,  coma,  and  muscular  resolution 
appear  in  the  order  mentioned.  Before  the  perioii  of  coma 
is  reached  the  mind  becomes  cloudy  and  confused ;  there 
is  much  roanng  in  the  ears,  but  the  hearing  is  gre4Uly 
sharpened,  us  also  the  acuity  of  vision.  In  a  few  minutes 
the  mouth  becomes  more  or  less  anesthetized  and  has  a 
swollen  feeling,  anil  a  nearly  total  loss  of  the  normal  sen- 
sibility  of  the  mucous  membrane  occurs.  Soon  after  a 
full  dose  is  taken  a  feeling  of  naoaea  comes  on  and  vomit- 
ing may  occur  with  great  suddenness,  and  presently  be 
stopped,  and  the  nausea  disappears  with  equal  celerity. 
Cocaine  also  exerts  a  stimulant  action  on  the  Intestines, 
and  soon  after  a  full  medicinal  dose  is  getting  into  action 
a  feeling  of  tenesmus  is  experienced  and  also  some  uneasi- 
ness of  the  bladder. 

Ooc^ae  is  eliminated  by  the  kidneys.    It  appears  in  the 
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urine  ill  from  five  to  twenty  miuutee  after  it  enters  the 
blood,  and  ctin  be  detected  by  the  proper  test.  In  pa^sinj 
out  through  the  kidneys,  cocaine  exerts  ft  etimulaut  action 
at  the  pointa  of  contact  with  the  tissues,  ns  proved  by 
Profe^or  Da  Costa  and  Dr.  Penrose,*  and  it  has  also,  it  ia 
probable,  a  diuretic  property  of  some  value,  but  this  is  not 
wholly  reliable,  and  could  not  be  depended  on  in  many 
diseases.  When  the  doses  are  large,  considerable  irrita- 
bility of  the  bladder  comes  on,  and  an  increase  of  sexual 
appetite  is  also  manifested,  but  the  power  does  not  seem 
to  bo  increased. 

I  now  submit  a  rhitnii  of  the  actions  of  cocaine :  It  is 
ciystalloidul  in  structure,  and  therefore  is  rapidly  difiiisi- 
ble;  in  a  lethal  dose  it  causes  vertigo  and  headache.  At 
first  tliere  is  no  diminution  of  intelligence,  but  presently 
hebetado  of  mind,  confttsion,  somnolence  and  coma,  clonic 
after  tonic  spasms,  or  clonic  and  tonic  spasma,  halluci- 
nations and  delusions,  inco-ordinatiou,  irregular  and 
spasmodic  muscular  actions,  especially  when  voluntary 
muscular  movements  are  attempted,  followed  by  muscular 
relaxation,  parulyfli-s,  and  resolution*  Cocaine  is  found  in 
the  urine,  and  is  eliminated  almost  entirely  by  the  kid- 
neys. 

In  cases  of  poisoning  by  cocaine  the  following  may 
be  used  with  success  to  check  the  tendency  to  death: 
morphine,  pilocarpine,  atropine,  chloral,  and  probably 
picrotoxiu. 

TnBKAPr. — When  the  remarkable  anaisthetic  property 
of  cocaine  was  first  demonstrated,  it  was  immediately 
used  in  all  parts  of  the  world,  and  numerous  papers  and 
theses  were  put  forth  descriptive  of  its  powers.     It  is  no 
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small  task  to  collate  these  and  present  a  satisfactory  out- 
line of  the  subject  I  shall  c^ill  the  attention  of  the  reader 
to  those  works  of  a  phenomenal  or  epoch-making  cbamc- 
ter  illustrating  any  point  or  marking  the  onset  of  special 
events. 

Cocaine  is  chiefly  useful  because  of  its  topical  anaesthetic 
action.  In  operations  on  the  eye  its  utility  is  great  As 
it  dilat<?8  the  pupil,  exsanguines  the  mucous  membrane 
and  inhibits  its  function  of  pain-nense,  it  is  very  efficient 
ae  an  agent  for  removing  the  sensibility  to  pain  in  smaller 
operations  as  performed  on  the  eye,  and  indeed  for  the 
larger  operations  of  the  surgeon  in  general  surgery.  Aa 
it  began  in  ophthalmic  practioo,  it  has  continued,  and  yet 
remains  the  most  iraporfcuit  and  available  uniesthetic  for 
the  operations  in  that  field  of  special  practice.  As  re- 
spects its  use  in  eye  surgery,  it  is  to  be  noted  that  some 
untoward  results  have  happened  within  the  past  few  years. 
It  was  first  observed  by  Mr.  Xettleship  at  St  Thomas's 
Hospital,  London,  that  after  his  operations  for  iridectomy 
and  cataract  there  occurred,  during  a  certain  season  and 
under  some  unknown  conditions,  inflammatory  troubles 
involving  the  cornea  and  other  parte  of  the  eye.  Among 
these  accidents  were  panophthabniiis  and  two  furms  of  dis- 
ease affecting  the  cornea,  Cloudineps  of  the  cornea  due  to 
interstitial  inflammation  and  a  supi-rticial  state  leading  to 
the  formation  of  ulcers  were  the  forms  taken  by  these 
accidental  seizures,  and  were  suspected,  at  first,  to  be 
due  to  climatic  causes.  Other  observers  have  witnessed 
the  same  results  from  (it  was  supposed)  the  instillation  of 
cocaine,  but  Mr.  Xettlt-iihip  *  finally  came  to  the  conclusion 
that  these  untoward  results  were  due  to  the  contemporary 
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ase  of  a  saturated  Bolatiou  of  boric  acid,  aud  not  wholly 
to  cocaine. 

Oa  the  Continent,  Schmidt,  Hank,  Obersteiner,  and 
others  had  observed  varioos  forms  of  mental  disorder 

brought  on  by  the  use  of  cocaine  in  applications  to  the  eyes 
and  to  the  nares  and  throat,*  AJao,  among  the  more 
serious  phenomena  arising  from  the  use  of  cocaine  were 
the  two  forms  of  eye-dirfcascs  referred  to  above — panoph- 
Oialmitis  aud  mierstiiitil  inflammation — and  external  ulcera- 
tions of  the  cornea;  but  it  has  been  discovered  that  these 
results  have  happened  because  of  the  simultaneous  applica^ 
tion  of  corrosive-sublimate  solution,  1  to  1000. 

Paul  Bungef  seems  to  have  been  the  first  to  ascertain 
the  occurrence  of  changes  in  the  cornea  supposed  to  be 
due  to  cocaine,  including  ddachmait  of  the  retina  and  cx/b/*- 
ation  of  the  ejcttmnl  Uti/cr  of  the  cornea. 

It  should  be  noted  that  the  changes  in  the  eye  duo  to 
cocaine  arose  from  its  topical  application,  and  no  mention 
is  mude  of  tlie  3:ime  or  similar  results  arising  from  the 
hypodermatic  injection.  The  topical  eftects  are,  of  course, 
not  the  same,  but  caution  is  necessary  when  the  subcuta- 
neous injection  is  practised. 

In  neuralgia  of  the  fifth  nerve  (ophthalmic  division), 
cocaine,  injected  as  near  as  is  possible  without  the  needle 
pent'trating  the  nerve,  is  a  remedy  of  high  utility. 

ISTot  only  as  an  antcsthetic  in  minor  operations,  or  in  the 
operations  of  oplithalmic  surgery,  has  i-ocaine  proved  to 
be  a  useful  ansssthetic,  but  an  amputation  of  the  thigh  has 
recently  been  made  successfully  by  the  local  use  of  cocaine, 
and  without  a  general  ansesthetic  agent  being  given ;  but 


*  Bal.  G^n^l  de  Th^rapeulique,  tome  ex.  p.  95. 
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an  operation  involving  so  much  d&Aiie  ia  hardly  saitable 
for  such  an  agent.  Phimosis^  stricture  of  the  urethra, 
abscessfSf  smaU.  tumors,  the  passage  of  a  catheter j  hemorrhoids, 
fistula,  and  irrigation  of  the  bladder  in  their  treatment  in- 
volve minor  operation!*,  for  which  cocaine  is  an  anaesthetic 
of  sufficient  power.  The  amount  to  be  given  is  an  impor- 
tant question.  As  many  persons — a  point  already  dis- 
cussed— have  a  special  susceptibility  to  its  action,  no  large 
amount  should  «!ver  be  given  at  any  age  until  the  idiosyn- 
crasy of  the  individual  has  been  ascertained  by  the  tenta- 
tive administration  of  a  siimll  quantity.  From  2  to  5 
grains  have  been  administered  during  a  smalt  operation, 
and,  as  Obersteiner  narrates,  suoh  an  amount  i^  only  justi- 
fiable by  the  favorable  condition  of  the  patient  during  the 
several  stages  of  the  anaesthesia.  In  a  dmall  operation  half  a 
grain  may  suffice.  Instead  of  delivering  the  whole  amount 
at  one  point,  it  is  better  to  iiyect  part  of  the  solution  in  one 
position  and  in  another  place  the  other  pai*t.  The  area  of 
insensibility  to  pain  depends  on  the  amount  of  medicament 
made  use  of  and  the  number  of  i>oint8  into  which  it  has 
been  inserted.  One  grain  will  benumb  two  to  four  inches 
in  extent;  but  not,  of  course,  of  the  outer  layer  of  tlie 
integument  unless  inserted  beneath  it;  but  acting  on  the 
mucous  membrane,  no  injection  bi>neath  is  required.  The 
fluid,  when  thrown  under  the  skin,  acts  on  the  sensory 
nerves  and  filaments  beneath,  thus  inhibiting  them  and, 
as  it  is  called,  benumbing  them.  According  to  the  hypo- 
dermatic method,  only  this  mode  of  procuring  ibe  necos- 
sary  inhibition  is  possible,  for  no  amount  of  local  applica- 
tiou  to  the  skin  will  suffice.  Dr.  Corning,  of  New  York, 
has  proposed  to  make  use  of  Baunscbeidt*s  famous  needle- 
pointed  counter-irritant  machine.  In  this  ordinary  needles 
are  arranged  in  a  circle  and  are  fastened  to  a  heavy  metallic 
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basp.  "When  the  siiring  by  which  tlic  ueedleB  are  operated 
U  drawn  bock  und  suildenly  rele^ed,  the  dozen  or  less 
needles  arc  precipitated  into  the  skin,  each  making  a 
puncture  of  a  depth  regulated  before.  Through  these 
minute  oriJicea  a  solution  of  cociune  will  diffuse,  aniesthe- 
^zing  tlie  parts,  including  the  uervcs  supplying  the  skin. 
The  diffusion  of  the  cocaine  through  the  oriticcs  just 
mentioned  will  be  effected  the  more  readily  by  using  the 
galvanic  current.  That  is  another  mode  of  treatment, 
and  is  called  the  cntnphoric,  in  which,  without  an^ 
preliminary  making  of  orifices  in  the  skin,  the  couaine 
in  solution  ia  applied  to  one  pole,  the  other  being  situ- 
ated quite  near  (three  or  four  inches),  and  it  is  said  that 
the  intervening  portion  of  skin  is  benumbed.  So  little 
faith  have  I  in  tins  ai)parently  scientific  method,  that  I 
huve  hitherto  refrained  from  the  use  of  it  under  any  dr- 
cuinstiinees,  but  have  employed  another  mode  of  using 
galvanifiin  and  cocaine  that  has  yielded  far  better  results. 
For  example,  in  scitUica  I  have  applied  the  galvanic  current 
in  the  usual  way,  and  have  then,  at  the  site  of  the  negtitivo 
pole  (cathode),  injected  ^  or  J  of  a  grain  of  cocaine,  and 
relief  that  seemed  almost  marvellous  has  been  obtained. 
The  pain  caused  by  the  application  of  a  blister  lias  been 
promptly  relieved  by  brushing  a  fonr-per-cent,  solutiou  of 
cocaine  over  the  blistered  surface. 

Some  of  the  largest  oj>erations,  in  which  it  was  found 
impracticable  or  dangerous  to  use  etlier  or  chloroform, 
have  been  performed  successfully  with  the  aid  of  cocaine, — 
successfully,  in  having  been  done  without  pain.  The 
method  consisted  in  the  injection  of  cocaine  in  advance 
of  the  surgeon's  knife.  As  the  amount  injected  must 
be  large,  obviously  such  a  proceeding  is  extremely  haz- 
ardous, and  several  deaths  are  known  to  have  occurred 
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because  of  the  injection  of  as  much  as  6  to  15  or 
grains. 

Outfiidi?  the  dommn  of  surgery  there  are  various  uses 
of  cocaine  of  considerable  importance.  In  affections  of 
the  nose,  throat,  pharynx,  larynx,  and  adjacent  parts  eocene 
is  applied  for  tlie  relief  of  inflammatory  and  painful  states, 
and  injected  eubcutaneously  for  pain  and  spasm,  beyond 
the  reach  of  local  moanB,  in  such  maladies  as  influeTxza^ 
in  asthma  of  the  spasmodic  form,  in  singidlaSy  whooping- 
cmighy  etc.  Some  excellent  results  have  been  obtained  by 
its  use  recently  in  pseudo-angina  pe<:toris.  Noorden*  has 
prescribed  cocaine  in  two  cases  of  the  last-mentioned 
malady,  with  "results  truly  marvellous."  The  affection 
ceased  immediately  on  exhibition  of  a  single  dose,  and  in 
one  the  cure  persisted  for  four  months  and  in  the  other 
for  six  weeks.  In  such  cases  it  may  be  that  the  tension 
of  the  arterial  system  was  low,  otherwise  such  a  surpris- 
ing result  could  hardly  have  taUon  place.  Mosler^f  of 
Greifswald,  tinds  it  a  most  effective  remedy  in  asthma, 
especially  the  salicylate  of  cocaine. 

It  has  been  proposed  by  Dr.  Jones,  of  Brooklyn,  New 
York,  to  alleviate  the  pain  and  disgust  (gagging)  neces- 
sarily belonging  to  ilie  use  of  the  stomach-tube.  This  dis- 
agreeable operation,  and  the  practice  associated  with  it^ 
is  now,  ftiHunately,  on  tlie  wane,  although  some  special- 
ists continue  to  be  enthusiastic  about  its  curative  capabili- 
ties. The  operation  of  passage  of  the  tube  is  so  ropuUive 
to  the  patient  that  every  resource  should  be  utilized  in 
making  it  as  little  disagreeable  as  poesible.  Brushing 
over  the  inner  surface  of  the  mouth,  the  fauces,  and  the 


*  B«rliner  klinucb«  WocfaeiMchrifl,  1680. 
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pharynx  with  a  four-per-cent  solution  of  cocaine  aflurda 
immense  comfort.  It  is,  however,  in  the  author's  judg- 
ment, preferable  to  throw  beneath  the  mucous  raembraue 
8ome  doses  of  the  anfcsthctic  at  various  ftoints.  A  xnuch. 
loss  quuntity  is  required  to  induce  the  necessary  numbness, 
and  hence  it  is  a  much  safer  proceeding. 

Various  neuroses  of  the  respiratory  organs  are  greatly 
benefited  or  cured  by  tlie  timely  use  of  cocaine.  In  hat/- 
fever  (so  called)  no  remedy  gives  bo  much  relief  as  cocaine. 
A  five-per-cent.  solution  sprayed  over  the  mucous  mom- 
branc  of  the  nares,  the  fauces,  and  the  chink  of  the  glottis 
is  one  mode  of  making  the  application,  but  by  no  means  so 
effective  a  method  as  some  of  the  other  plans  of  treatment. 
The  most  effective  mode  of  using  the  remedy  is  by  subcu- 
taneous injection,  the  injection  being  applied  under  the 
mucous  membrane,  at  some  point  nearest  the  main  dis- 
turbance of  function,  or  under  the  angle  of  the  scapula. 
The  more  nearly  the  symptomatology  corresponds  with 
the  asthmatic  paroxytim  the  more  decidedly  does  tliis 
treatment  prove  curative,  or  at  least  beneficial. 

Among  the  numerous  cases  reported  is  that  of  Mr. 
"Watson,  surgeon  of  Weistminater  Hospital,  who  suffered 
in  an  extreme  degree.  The  cocaine  arrested  the  malady 
promptly,  and  soon  effected  a  cure.*  When  the  catarrlial 
process  is  limited  U>  the  nares,  the  injection  can  be  made 
near  the  angle  of  the  nose.  In  such  cases  it  is  not  ncces- 
eary  to  give  more  than  J^  of  a  grain  twice  a  day.  In 
bleeding  from  tlie  nose,  whether  due  to  the  catarrhal 
process  or  coming  on  spontaneously,  the  action  of  cocaine 
is  more  effective  than  the  better  haemostatics.f     It  is  also. 


*  The  Medic&l  News  (Philadelphia),  1S8&,  vol.  xlvii.  p.  2«5. 
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according  to  tlic  Bame  authority,  an  effective  agent  for  the 
arrest  of  hemorrhage  rlue  to  trauma.  The  explanation  of 
this  property  is  not  far  to  seek:  when  cocaine  u  applied 
to  an  abraded  surface  it  causes  an  an$oraia, — a  contraction 
of  the  arterioles^ — whereby  an  exaaniruine  state  results. 

Before  quitting  tiie  maladies  of  the  respiratory  tract 
some  reference  ehould  be  made  to  the  use  of  cocmne  for 
repressing  the  pain  and  loss  of  blm>d  in  tiaaes  of  removal 
of  tumora  from  the  larynx.  Lennox  Browne  *  has  had 
forty  cafles  of  this  kind  in  which  the  use  of  cocaine  proved 
eminently  successful,  but  the  application  was  merely  topi- 
cal, and  was  restricted  to  the  part  occupied  by  the  new 
growths. 

In  painful  stomachal  ajTictiofis  of  the  neuralgic  character, 
in  irrUabU  stomach  from  reflex  causes,  or  the  pain  and  other 
distresses  accompanying  the  passage  of  gtUl-stonr-t^  no  rem- 
edy is  more  efficient,  it*  as  elficient,  aa  cocaine  by  hypoder- 
matic injection.  Various  reports  favor  its  use  in  di/sentcry. 
Dr.  R.  L.  Hinton,t  of  Arkansas,  and  Dr.  Joseph  Winters, 
of  New  York,  recommend  its  use,  based  on  personal 
experiences. 

Professor  ManasseinJ  urges  the  application  of  cocaine 
to  prevent  sca-siekncss.  It  has  proved  to  be  a  most  useful 
remedy.  It  should  be  begun  before  going  on  shipboard, — 
the  day  before.  From  ^  to  ^i^  of  a  grain  should  be  in- 
jected after  the  exhibition  of  1  grain  of  calomel.  When 
the  vessel  gets  under  weigh,  and  before  the  ground-swell 
of  the  ocean  is  reached,  another  dose — somewhat  larger 
if  well  borne — should  be  injected. 

Some  combinations  with  cocaine  deserve  attentive  con- 


*  Tbe  I«snoet,  November  N,  1886. 
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Btdefatioi).  A  mixture  of  cocaine  and  atropine  hns  been 
propoaed  for  the  treatment  of  ?nVw,  and  will,  probably, 
prove  useful  in  many  kinds  of  mjiammation.  Such  a  combi- 
nation was  made  use  of  by  the  authors  of  "  aUnocardhie"  to 
float  a  fraud  on  professional  credulity,  and  although  tliid 
talae  enterprise  waH  (juitikly  discovered  and  proved  abor- 
tive, the  attempt  was  not  without  utility  in  demonstrating 
the  superiority  of  the  two  drugs,  acting  in  unison,  over 
the  actions  of  either  one  alone. 

It  haa  been  proposed  to  combine  eocene  with  antipyrin 
in  the  treatment  of  toothaclie  and  neuralgic  pains  of  the 
jaw.  M.  Martin*  haa  utilized  this  combination,  and  has 
had  much  success  with  it  as  injected  beneath  the  mucous 
membrane.  The  formula  employed  by  him  is  m  follows : 
Ilydrochlorate  of  cocaine  1  grain,  antipyrin  8  grains,  and 
water  20  minims.  A  point  of  considerable  practical  value 
is  euggostod  here :  It  has  been  ascertained  that  this  com- 
bination id  more  effective  as  a  local  ame.'itbelic  than  the 
cocaine  by  itself,  and  the  an  (esthetic  eftect  is  also  more 
prolonged.  It  is  not  an  antagonic^tic  action  that  procures 
this  result;  on  the  contrary,  the  action  is  synergistic,  or 
nmtually  promotive, 

Mosso,t  in  the  course  of  his  discussion  of  the  cocaines, 
gives  the  following  as  the  antagonists :  other,  chloroform, 
chloral,  and  morphine ;  but  he  finds  that  the  agents  known 
as  depresso-motor  remedies  are,  in  theory  and  many  in 
practice,  efficient  antagonists.  In  this  country  and  in 
Englajid  tlie  remedy  most  frequently  used  in  cases  of  poi- 
soning is  amyl  nitrite.    This  has  the  conspicuous  advan- 


«  Thenp.  MonatshofUi,  1888,  p.  185.  Quoted  from  tlie  Ljud  M^.,  No. 
7,1888. 
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ta<:ce  that  it  can  be  uaetl  by  inhalation  or  subcutaneouflly. 
The  congener  of  amyl  nitrite — nitr*>glycerin — can  also  bo 
administered  subcutaueously. 

The  mode  of  dying  from  cocaine-poisoning  consiista  in 
Bpastic  or  clonic  miiaeular  movementa,  and  arrest  of  the 
respiratory  movements  either  by  tetanus  or  by  paralyais. 
The  continued  action  of  the  motor  centres  and  of  the 
musdleB,  which  are  kept  in  constant  agitation,  explain 
how  the  paralysiB  \a  brought  about 


CAFFKimt. 

Cafieine  ia  an  alkaloid  cont^ed  io  various  beverages 
made  uae  of  by  tlie  human  family, — from  coffee,  on  the 
one  hand,  to  the  tea  of  China  and  to  the  mAte  of  Para* 
guay,  etc. 

It  is  iifomeric  with  the  alkaloid  themt~t  and  reacts  to  the 
Baxne  testd ;  so  that  when  caffeine  is  called  for,  caffeine  is 
furnished,  and  when  theine  is  called  for,  caffeine  ia  fur- 
nished alike.  They  arc  also  identical  in  physiological 
effects. 

Caffeine  is  not  solublo  in  water,  and  cannot,  therefore, 
be  used  hypodermaticidly.  The  best  isalt  of  caffeine  for 
this  purpose  is  the  phthalate^  as  this  dissolves  in  water  in 
the  proportion  of  1  to  5,  as  follows : 

B   Cftfl^iiue  phUuUte  mI 
Hydrocblor.  vd 
Hydrobrunuu.,  511; 
Aqua  dMtilUta,  5iiJ.     M. 
Big. — E«ch  minim  oonbLins  oiit!-4ixih(})of  sgnin.   AqTi&geAil,«hlch 
niAy  b«  20  to  SO  minimi,  fhould  cont&tn  4  to  6  g^ini. 
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The  do6e  of  caffeine  neceasAry  to  procure  curative  effects 
has  been  varioudy  estimated.  Formerly,  from  J  of  a  grain 
to  1  grain*  was  held  to  be  the  largest  that  could  be  given 
with  ^ety ;  but  at  present  the  dose  may  be  considered  safe 
that  ranges  from  I  to  16  grains.  Iluchard  f  baa  given  1 
gramme  (15  J  grains)  several  times  iu  the  twenty-four  hoars, 
in  adynamio  states,  and  with  fortunate  results. 

AcTioss  AND  Uses. — Caffeine  causes  locally  similar  effects 
to  those  observed  in  the  case  of  other  alkaloids  or  gluco- 
sides, — 1.«.,  some  pain,  swelling,  urticaria-like,  and  rarely 
an  indurated  nodule  which  ia  slowly  ab^rbi:d  or  suppu- 
rates. If  suitable  precautious  are  taken,  there  need  be  no 
local  troubles,  however,  and  the  only  indication  of  the  in- 
jection, after  a  day  or  two  has  passed,  is  a  sniall  red  point, 

A  medium  dose  of  caffeine  produces  no  observable  effect 
on  ahealthy  mlult,  and  only  mafl-sive  doses  (15  grains)  mako 
a  recognizable  impression  in  headache,  vertiginous  sensa- 
tions, trembling  of  the  voluntary  muscles,  photophobia, 
insomnia,  and  even  hallucinations  and  delirium.  Qenerally 
some  nausea  and  vomiting  occur  when  the  dose  is  large, 
especially  when  ndniiriistered  by  the  stomach.  The  dis- 
turbance produced  by  it  in  the  cerebral  circulation  may  be 
the  cause  of  the  vomiting  also. 

The  most  important  of  the  effects  of  caffeine  are  those 
on  the  heart  and  lungs  and  on  the  organic  nervous  system. 
There  can  be  little  doubt  that  caffeine  stimulates  the  brain 
to  increased  activity ;  but  there  is  no  evidence  that  the 
cells  of  the  gray  matter  undergo  changes  In  their  proto- 
plasm, aa  has  been  alleged  (Binz).^   Large  doses  of  caffeine 


*  This  amount— or  fh>m  (  of  a  grain  to  1  grain— is  stated  as  the  dose  in 
lh«  laBt  edition  of  this  work. 

t  Rovuc  de  Tburapeuiiquo,  June,  1889. 

X  Axchiv  fur  experiuieutelle  Pathologie  und  Phanuakol.,  Band  x.  p.  31. 
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impftir  the  conductivity  of  the  sensory  nerves  ami  thus  pre- 
Tcut  the  tranafcrt'iice  of  thoae  impulnus  suppostd  to  induco 
the  seuse  of  pain  in  the  centre  of  conscious  impressions. 
"When  the  nerves  are  placed  in  a  solution  of  cafleine,  they 
become  paralyzed.  Large  doses  by  the  stomach  increafle 
muscular  action  and  heighten  the  retlexes. 

Caffeine  causes  a  rise  in  the  blood-pressure,  and  incre 
the  force  aud  number  of  the  heart-beats. 

Scbmiedeberg*  holds  tlie  extraordinary  view  that  the 
dilferenccs  of  opinion  in  regard  to  the  action  of  caffeine  on 
the  nervous  system  are  due  to  the  fact  that  two  varieties 
of  frogs  had  been  used  in  the  experimeuta, — namely,  i?a;uz 
temporaria  and  Hana  escuUntay — and  that,  in  consequence, 
the  results  have  varied.  Bims,t  who  lias  examined  into 
this  question  with  great  cure,  linds  that  caffeine  raises  the 
blood-pressure,  hut  it  presently  declines,  and  tliis  rise  is 
accompanied  by  a  considerable  excitation  of  the  nerv&- 
centres. 

Schmiedeberg's  explanation  will  hardly  satisfy  those 
who  hold  to  the  rise  of  blood-pressure  any  more  than 
those  who  deny  this  view.  According  to  Biuz  the  blood- 
pressore  rises  when  moderate  doses  are  given.  Leven 
says  that  caffeine  Incrcasos  the  blood-pressure  and  the 
numbt^r  of  cardiac  pul.sations.  Aubert  noticed  an  increase 
in  the  noniber  of  pulsations,  without  any  rise  of  blood- 
pressure.  Again,  Dr.  te  Geinpt|  maintattis  thai  caffeine 
exerts  a  stimulating  action  on  the  respiratory  centre  and 
on  the  heart     He  holds  that  caffeine  is  indicated  wheal 


*  Afchir  fikr  expirinMfltaUe  Pftthologi*  und  Phitnn«kolo^«,  Band  U, 
p.  02. 

t  Ibid.,  Bond  xxriU.  p.  197. 

%  Berlioer  kliuuche  Wochemchrilt,  1868,  No*.  25  and  26.  Quoted  bj 
Thenp.  MonaUhefU,  1888,  p.  hit. 
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the  pulse  ts  frequent  and  weak  and  arbythmicnl,  and  when 
atelectasis,  following  bronchitis,  is  present,  and  in  emphy- 
sema because  of  ita  action  on  the  respiratory  and  cardiac 
apparatus.  Judging  these  ditlerences  of  opinion  accord- 
ing to  the  ordinary  rules,  it  must  be  said,  I  think,  that 
there  is  little  difference  in  the  blood-i>res3ure,  whether 
increased  or  diminished,  and  that  the  weight  of  evidence 
is  distinctly  in  favor  of  the  affirmative  view. 

Binz  has  shown  that  caffeine  influences  the  temperature, 
which  rises  according  to  the  quantity  of  the  agent  given. 
Whilst  medium  doses  increase  the  temperature  to  0.6°  C, 
largo  doses  cause  a  rise  of  from  1°  to  \.^^  C.  Medium 
dosea  bring  about  in  a  short  time  a  rise  of  temperature  of 
0.6"^  C,  These  effects  arc  induced  without  the  appearance 
of  paralysis  or  the  production  of  any  lethal  symptoms. 

It  can  hardly  be  doubted  that  the  rise  in  temperature, 
as  well  as  tho  increased  cardiac  and  respiratory  action  and 
the  greater  muscular  mobility  with  ht?igbtenfd  reflexes, 
are  the  result  of  stimulatiou  of  tho  various  nerve-centres 
presiding  over  theao  functions.  It  must  therefore  l>e  re- 
garded as  a  cerebro-spinal  stimulant.  For,  besides  the 
effects  on  the  ccrcbro-spinal  axis,  above  referred  to,  it  is  a 
well-known  fact  that  coffee  has  at  the  same  time  a  soothing 
and  a  stimulating  action,  which  all  drinkers  of  the  bever- 
age well  know. 

The  discrepant  views  of  those  who  have  studied  the 
effects  of  caffeine,  mentioned  above,  have  been  analyzed, 
and  an  attempt  made  to  arrive  at  truer  conclusions  by 
Professor  Edward  T.  Reichert,  M.D.,*  of  the  University 
of  Pennsylvania,  in  a  paper  published  one  year  ago.    After 


*  Profeuor  of  Pbysiulogy.  "  The  Action  of  Cad«iue  on  the  CircaUtion." 
Tbo  Tberapeutic  Guzette,  Mfty  16,  1890. 
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an  elaborate  investigation,  he  arrived  at  t}ic  following  con- 
clusions (abbreviated) : 

*'  The  pulse-rate  may  be  diminished  during  the  first  and 
second  stages  of  the  poisouiug,  but  is  usually  decidedly 
increased.  According  to  Hare*  this  is  the  usual  result  of 
the  admiuistration  of  the  empyreumatic  oil. 

''Arterial  pressure  during  the  first  stages  of  the  poison- 
ing is  generally  unatifecU.'d  or  diniiniahed;  occa^^ionally  a 
trifling  iiKTease  is  noted  j  during  the  subi^equent  (Stages  it 
is  diminished. 

"The  acceleration  of  the  heart-beats  nmy  be  accompa-' 
nied  by  no  appreciable  alteration  in  the  blood- pressure. 

*'  CafiTcine  diminishes  the  heart 'h  efficiency  for  work, 
arrests  it  in  the  diastole,  sometimes  induces  sudden 
paralysis,  and  is  theri'forc  a  cardiac  depressant/' 

There  can  be  no  doubt  that  caffeine  has  a  considerable 
diuretic  property,  but  the  constituenta  of  the  urine  aroi 
altered.  Urea  and  uric  acid  are  both  lessened  in  amount 
Thence  arises  the  question  as  to  the  part  which  caffeine 
has  in  the  nutrition  of  the  body.  Does  it  lessen  waste, 
whiUt  at  the  siune  time  the  process  of  oxidation  is  hin- 
dered? The  support  which  caffeine  gives  in  the  condition 
of  fatigue,  and  the  removal  of  the  sense  of  weariness  after 
the  work  causing  fatigue  is  ended,  substituting  there- 
for a  feeling  of  pleasing  calm,  must  be  a  condition  of  the 
nervous  system  rather  tlian  the  result  of  force-production 
adequate  to  the  needs  of  the  organism  in  the  course  of  the 
nutritive  intiTclianges.  As  area  and  uric  acid  are  products 
of  the  oxidation  of  nitrogenous  constituents,  and  are  ex- 
creted in  excess  during  the  action  of  caffeine,  it  is  certainly 
an  erroneous  assertion  that  remedies  of  the  same  source 


•  Tb«  MedioU  Newi,  No.  13,  1888. 
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aud  character  act  in  aiij  wa^  to  prevent  waste.  Caifvino 
is  essentially  etiraulating,  and  whilst  it  increases  the  action 
of  the  heart  and  lun^a,  it  also  clcvatcB  the  temperature. 
It  must  be  concluded,  therefore,  that  it  hastens  waste  by 
increivsing  oxidation  and  movement  of  tht'  organic  func- 
tions; that  it  lessens  the  sense  of  fatigue,  and  apjiarently 
removes  tlie  effects  of  increased  waste.  It  can  hardly  be 
doubted  that  such  results  are  the  indirect  effect  of  an  im- 
pression made  on  the  central  apparatus  of  the  nervous 
fiyatem. 

The  diuretic  effect  of  caffeine  is,  ncrording  to  Schroe- 
der,*  not  due  to  increased  blood-pressure,  but  to  a  direct 
stimulation  of  the  epithelium  of  the  tubules  of  the  kidneys. 
lie  has  ascertained  that  the  diuretic  effect  is  irrespective 
of  the  arterial  or  vascular  tennion,  since  the  greatest  urinary 
flow  has  oceurrcd  when  the  pressure  was  below  normal. 
According  to  Dr.  S.  Frankel,t  the  diuresis  precedes,  usu- 
ally, the  rise  of  intra-vaseular  pressure  and  continues  atter 
the  heightened  tension  declines. 

Caffeine  has  been  supposed  to  pasa  out  of  the  system 
unclianged  (Maly  and  AndrcaschJ).  Dragendorff,§  on 
the  contrary,  maintains  that  it  is  for  the  most  part  decom- 
posed in  its  passage  through  the  body,  and  that  it  increases 
the  excretion  of  nitrogen.  The  increased  amount  of  uri- 
nary water  dilutes  correspondingly  the  nitrogenous  constit^ 
uents,  butat  no  time  is  the  excretion  of  nitrogen  lessened. 

In  a  case  of  poisoning  by  caffeine  narrated  by  Mr.  T. 
Geratydl  a  lady  having  an  attack  of  migraine  took,  on  an 


*  Archiv  nir  cxporimentelle  Pathologie  und  Pharmakolugie,  Band  xxfi. 
p.  89. 
t  Bui.  General  dc  ThSrapeutique,  tome  oxli.  p.  470. 
X  Schroeder,  op.  cit.  {  Ibid. 

II  The  LoDdon  Lancet,  February  2,  1889. 
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empty  stomach,  before  breakfast,  200  grains  of  "pure 
citrate  of  caffeine."  Emetics  were  given,  and  the  uaual 
means  resorted  to  in  such  case  were  zealously  applied ; 
but "  in  a  quailer  of  an  hour  there  had  ensued  partial 
onconscioueneas,  extreme  pallor,  great  depression  of  the 
powers  of  life;  the  muscloa  were  relaxed,  drowsiness  su- 
pervened ;  the  pulse  was  slow,  soft,  and  compressible,  and 
the  respiration  waa  slow  and  sighing."  A  rigor  occurred 
in  an  hour  after  the  poison  was  taken.  The  Bymptomsj 
disappeared  in  a  few  hours. 

Tekrapt. — The  more  accurate  and  extended  investiga- 
tions of  the  day  have  had  the  effect  of  enlarging  the  boun- 
daries of  caffeine's  therapeutdcal  utility. 

Its  original  uses  were  chiefly  as  a  remedy  for  ncum/yuz, 
insomnia^  migraine^  opium  iiarcosiSf  etc.  More  recently  it 
has  been  succesafiiUy  used  in  cases  of  non-compensated 
cardiac  disease  with  or  without  the  complication  of  dropsy. 
It  is  also  a  valuable  remedy  In  adynamic  states^  in  such  a 
condition  as  croupous  jmtwmonia  which  has  passed  the 
period  of  <*riBi8,  and  when  the  resolution  is  postponed ; 
in  t^*phoid  fever,  when  failure  of  the  heart  is  imminenf 
from  profuse  hemorrhage,  or  the  algid  condition  due  to 
profuse  watery  evacuations  corresponding  to  that  stage  of 
cholera,  or  arising  from  any  unknown  accident 

Caffeine  is  the  more  useful  remedy  because  it  is  not 
followed  by  any  of  the  at^er-troubles  belonging  to  digitalis, 
nor  is  it  a  cumulative  poUon. 

In  cardiac  diseases  the  curative  actions  of  caffeine  cor- 
respond closely  to  digitalis,  and  as  it  docs  not  cause,  prop- 
erly speaking,  a  distinct  rise  of  tension,  it  is  far  safer  than 
digitalis.  Again,  cAfll^ine  has  a  stimulant  effect  on  the 
centres  of  animal  and  organic  life  without  imposing  addi- 
tional work  on  (he  laUiring  heart  by  an  increase  of  the 
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tendon  due  to  contraction  of  the  calibre  of  the  peripheral 
Vfssels.  In  my  own  experience,  caffoine  has  acted  admi- 
rably in  doses  of  5  to  10  grains  twice  each  day.  The  weak 
and  arhjlhinical  heart  has  taken  on  tone  and  re^larity. 
Besides  the  beueiidal  etimulatino^  action  of  caffeine,  there 
are  the  added  advantages  of  an  active  diuretic  effect,  which 
contributes  materially  to  the  curative  resulu  in  a  case  of 
cardiac  droppy. 

Caffeine  is  also  made  use  of  in  adynamic  states  with 
great  advantage.  Dr.  Henri  Huchard  reports  a  case  of 
pneumonia  in  wliicb,  after  the  right,  the  left  aide  waa  also 
invaded;  the  depression  was  profound;  Ryncope  waa  con- 
stantly threatened,  bo  feeble  was  the  action  of  the  heart; 
and  a<lded  to  this  serious  complexus  of  symptoms  was  an 
attack  of  dysentery  of  severe  type.  The  patient  recovered. 
Dr.  Huchard  administered  during  the  space  of  thirty  days 
ninety-five  injections  of  caffeine  of  4  grains  each.  Other 
cases  of  pneumonia,  less  formidable,  received  the  same 
iiyection  with  evident  advantage.  In  typhoid  fever  it 
proved  to  be  highly  effective  in  the  adynamia  of  various 
sources.  It  must  be  regarded  therefore  as  a  cardiac  and 
respiratory  stimulant  of  great  power  and  of  practical  value. 

Friinkel*  concludes  that  caffeine  should  be  administered 
Bubcutimoously  in  cases  of  collapse  from  local  disease  of  tlie 
heart  There  cjin  be  no  two  opinions  on  this  point  if  the 
question  is  examined  into  without  prejudice. 

Caffeine  is  also  a  remedy  of  decided  utility  in  opium 
narcosis.  It  antagonizes  those  depressing  conditions  of 
the  heart  and  lungs  upon  which  the  danger  in  these  cases 
depends. 

It  has  been  ascertained  by  Carello  that  caffeine  associated 


*  Op.  cit. 
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with  hypnotics  in  diaeases  of  the  heart  greatly  increaecs 
the  quantity  of  urine  discliarg;c4l,  and  it  is  alleged  that  at 
the  same  time  the  cliaracteristio  efiecta  are  increased  iu 
res-pect  to  the  functions  of  the  heart  and  great  vesaels. 
The  narcotics  naosl  useful  are  chloral  and  paraldoh^-do. 
It  muflt  be  said  tliat  this  use  of  thlond  is  more  than  doubt- 
ful owing  to  its  depressing  effects  on  the  organ  in  quea- 
taou. 


KRGOTA:   EROOT. 
The  Sclerotiuzu  of  Olavioepe  Purpurea. 
Preparations  : 

B   Extract!  ergotn  fluid! ,  ^m. 
8ig.— From  flvo  (6)  drops  to  thirty  (80)  drops,  aocording  to  Det^csii^. 

R   Extrmrti  ergots  fAq.),  Squibb,  Bonjcan,  ^jj  ; 
Aqu»  dwUUsUe  vel 
AqiUD  ohlorofunni  vet 
Aquie  Iaaro-cera«i,  Jtt; 
Acidicarbol,  3W.     H. 
Big. — K«cb  minim  contninii  ^  of  «  |!T*iQ  of  vxtrsct  of  ngol     It  (hould 
bft  rubbed  up  until  the  vrgotln  ia  atupoaded,  bat  most  not  be  to  tbick  thai 
it  will  D>>t  tw  through  the  nccdlo  of  the  lyringe. 

Squibb'a  instructions  for  preparing  a  solution  arc  as 
follows : 

S(jtnbb\<i  Extract  of  Ergot, — "  Extract  of  ergot  is  almost 
entirely  Holnble  in  cold  water,  and  represents  good  rye 
ergot  in  the  pro|>ortion  of  1  grain  of  extract  for  5  grains 
of  ergot.  Sixty  grains  of  this  extract  dissolved  in  260 
minims  of  water — the  solution  filtered  and  made  up  to  300 
minims  by  pitssing  water  through  the  filter  to  wash  it  and 
the  re«idue  upon  it — makes  a  solntion  which  represents 
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ergot  in  tho  proportion  of  minim  for  grain,  nnd  is  of  the 
same  Rtrength  aa  the  fluid  extract  of  ergot,  but  is  free  from 
alcohol  or  other  irritant  substance." 

Bjr  the  same  process  a  much  stronger  solution  can  be 
prepared;  for  the  mere  rubbing  up  to  make  a  solution,  it 
is  required  only  to  limit  the  amount  to  that  quantity  which 
will  not  leave  tho  solution  too  thick  to  pass  through  the 
eyringe. 

In  preparing  a  formula  for  the  prescription  of  **  ergotin" 
the  following  solution  will  be  found  useful: 

B   Ergotin..  ali; 

AquK  dcstilluUe,  ^i.     M. 
Sig. — Each  miaim  cotituiiu  |  of  a  grain.     The  uddilion  pf  one  per  cent, 
of  carbolie  acid  will  prevont  chango  far  eome  time. 

Anfrecht*  report*  that  he  finds  tho  injection  of  ergot 
nearly  or  quite  painless,  and  in  his  hands  no  abscesses 
have  followed  in  ten  thousand  injections.  Also,  he  ad- 
vises against  the  use  of  alcohol  or  glycerin  in  preparing 
solutions,  and  recommend)?  distilled  water  as  the  only 
menstruum. 

The  ergotin  of  Bonjean  is  an  aqueous  extract  which 
contains  all  the  matters  soluble  in  water,  and  is  therefoi-e 
possessed  of  the  powers  for  which  ergot  is  prescribed ;  but 
not  to  their  fullest  extent,  it  is  probable.  Soon  after  Dra- 
gendortF  and  Podwi&sotzky  published  their  chemical  ex- 
amination and  ud4led  two  new  words  to  the  nomenclature 
of  ergot,  by  naming  the  new  substances  sderotmic  add  and 
iicleromHcin,  respectively.  Tanret,  the  French  chemist,  also 
discovered  a  crystalline  active  principle,  which  he  called 
ergodnwCf  the  term  ergotin  having  been  appropriated  before 
this  by  Bonjean. 

"  THi^nip.  MonaldMft*,  May,  ISO  I. 
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The  viewB  of  Dragendorff  and  Podwissotzky  had  been 
before  the  medical  public  a  short  time  when  Kobert'8 
study  of  the  subject  appeiired,  and  otlier  new  terms  were 
then  introduced.  To  the  crystallized  active  principle 
found  by  him  he  gave  the  name  cornutine;  to  the  acids 
associated  with  it,  sphacelic  acid^  erg-otinic  acid. 

Kobert*  finds  that  Tanret's  crgotinine  is,  of  itself,  an 
inert  substance,  or  at  least  if  a  given  specimen  not  spe- 
cially prepared  is  made  use  of.  Whenever  it  exhibits 
active  propertit's,  the  prohabili^-  is  that  it  contains  cornu- 
tine. On  the  other  hand,  Tanret  makes  the  statement 
that  whenever  cornutine  is  active,  it  must  contain  ergotin- 
ine.  These  eminent  men  are  at  cross  purposes.  It  is 
probable  that  ergotinine  has  no  action  on  the  uterus,  but 
does  affect  decidedly  the  nervous  system  of  animal  life. 
Cornutine  exerts  a  vigorous  action  on  the  uterus  and  is 
distinctly  abortifiicient.  Sphacelic  acid  also  acts  on  the 
uterus,  but  has  a  special  and  destructive  action  on  the  walls 
of  the  arterioles,  and  causes  exudates  from  the  vessels.  This 
substance  is  the  chief  source  of  the  gangrenous  action  of 
ergot  and  other  characteristic  changes.  Recklinghausen 
examined  the  pathological  alterations  caused  by  ephacelic 
acid,  and  his  authority  must  be  considered  as  final  on  any 
histological  subject  Whilst  Recklingliauseu  saw  and  de- 
scribed the  structural  changes  catised  by  sphacelic  acid, 
Grunfeldf  found  no  clianges  in  the  vessels  and  spinal 
cord,  and  was  therefore  at  variance  with  his  predecessor  in 
the  inquiry. 

Subsequent  use  of  cornatiQe  (£obert)  has  confirmed  the 


*  AruhiT  fUr  ex perimen  telle  Pathologie  und  Phannakologie,  Band  xvii. 
p.  316. 
t  Virchow  uud  Hinch's  Jahrttbericlit,  1890,  p.  414. 
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claims  of  its  discoverer,  and  hence  it  is  well  to  add  to  the 
other  fonuulffi  one  for  this  new  remedy ;  * 

B  Coraulin.,  0,05  gmmmo  =^  ooftHv  |  of  a  gnda ; 
AfiuedealillatiB,  15  gr&inrDes  =  281  gminB; 
Acid,  hvtirochlur,  4  drops.     H. 
Sig. — Tbe  modiucn  U  about  10  milligramtnei,  tlie  amaU  dose  8  lo  6  mtUi- 
grammee. 

In  a  careful  review  of  the  researches  above  alluded  to 

Langgaard  f  makes  an  eflbrt  to  show  the  true  relations  of 
the  various  newly-discovered  principles  of  ergot  Kobert 
finds  in  ergot  two  acids  and  one  alkaloid,  aa  already  stated  : 
ertfotic  and  sphacelic  «aVis,  and  coniutine.  The  Hclerotiiiic 
acid  of  Dragendorff  and  Podwissotaky  is  an  impure  ergotic 
acid.  The  latter  has  very  powerful  effects  of  a  narcotic 
character,  but  does  not  a9ect  the  uterus  at  all.  Langgaard 
holds  that  the  so-called  ergotins  are  merely  mixtures  in 
uncertain  quantity  of  the  active  ingredients  of  ergot,  but 
the  moat  constant  and  most  powerful  ingredient  is  orgotic 
ftcid.  The  ergotinine  of  Tanret  is  found  in  ergotin  as  well 
as  cornutine,  but  it  has  no  action  on  the  uterus,  and  is  not 
poisonous. 

Kobert'a  sphacelic  acid  and  cornutine  both  etrongly 
stimulate  uterine  action  and  are  effective  in  treating  uterine 
troubles;  but  the  most  efficient  and  the  most  stable  is 
(•ornntine  in  tliat  it  acts  more  powerfully  on  the  uterus 
than  any  other  agent,  and  can  be  preserved  tor  years 
without  change. 

These  conclusions  of  Langgaard  are  in  the  main  war- 
ranted by  the  existing  state  of  knowledge,  and  it  seems  to 
me  that  they  are  correct,  if  I  may  express  an  opinion  after 
a  limitcil  personal  experience. 


•  Thomson,  Annuaire  do  Th^rap.,  1880,  p.  246. 
t  Thcrnp.  MonaUheOA,  1887,  1888. 
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PtrYsiOLOOiCAL  Effects. — Considenible  pain,  lasting  for 
several  miiiuUs,  atlendd  the  injection  of  ergotin,  and  a 
tumefaction,  eubeequently  sometimea  hardening  into  a  firm 
nodule,  may  form  at  the  site  of  the  puncture.  It  is  rare, 
however,  for  suppuration  to  occur,  if  proper  care  ih  ex- 
ercised in  the  preparation  of  the  solution,  and  in  in- 
jecting. 

If  a  motjerate  dose  is  injected,  there  may  be  no  symp- 
toma  whatever  produced.  Fronted  headache,  transient 
giddinetw,  more  or  less  dilated  pupils,  are  produced  by 
full  doses  in  from  fifteen  minutes  to  a  half-hour.  In  a 
Bomewhat  longer  time, — an  hour  or  two  after  the  injee- 
tion, — aometimes  quite  severe  rhytlimicul  ]iaius  come  on, 
referrihle  to  the  region  of  the  utenis,  and  undoubtedly 
utt'rine  in  scat.  Women  experienced  in  the  sensation, 
spontaneoualy,  liken  the  pains  to  those  of  the  first  stage 
of  labor.  In  a  case  of  uterine  fibroid  exi>elled  from  rho 
cavity  by  the  action  of  ergotin  h^'jiodermutically  nsed, 
severe  rhythmical  pain  always  came  on  in  a  half-hour  after 
the  injection.  That  these  pains  are  uterine  seems  highly 
probable,  not  only  in  respect  to  the  exanjple  cited  above, 
but  because  of  the  unquestionable  action  of  ergot  on  the 
parturient  utcrUH.  The  cases  are  parallel,  for  when  sub- 
involution exists,  or  when  a  fibroid  is  conttdned  in  the 
uterine  cavity,  the  muscular  development  of  the  organ  is 
sufficient  to  permit  the  action  of  ergotin  to  take  place.  On 
the  other  hand,  ergot  unqnestionably  affects  the  muscular 
fibre  of  the  intestine,  but  in  the  examples  of  pain  above 
retV'rred  to  there  was  no  increased  intestinal  action. 

"Wlien  considerable  daily  doses  of  ergotin  are  injected, 
the  patienbs  complain  of  u  sense  of  pressure,  with  pain 
and  numbness  in  tlic  muscles  of  the  thighs  and  legs.  They 
also  complain  of  fatigue  ou  slight  ^ertion,  of  a  sense  of 
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coldncM  of  tho  limba  at  night,  o«pcciully,  and  rauscuW 
crurn[>8  of  varying  eeverity  and  persiattMice.  The  hlatlder, 
too,  or,  rather,  tho  sphincter,  is  kept  in  a  state  of  Bpasm 
when  dtuly  doses  are  administered,  so  that  mictiirition  be- 
comes slow,  diflicult,  or  impossible,  the  catheter  becoming 
necessary  in  rare  instances. 

The  actions  of  ergot  have  been  stuJied  by  many  ob- 
Mrvers,  and  llieir  roportod  observations  differ  widely,  and 
are  often,  indeed,  diiimelTicully  opposed.  Faulty  methods 
are  frequently  responsible  for  discorJant  and  contradictory 
views.  Thus,  attempts  have  been  made  to  arrive  at  a 
knowledge  of  the  intluonce  of  ergot  on  blood-preasure  by 
injecting  a  quantity  of  the  infusion  or  fluid  extract  into 
the  jugular  vein.  We  are  told,  with  a  remarkable  ndiioeti^ 
that  under  these  circumatAncea  the  blood-pressure  at  first 
falls  and  then  rises  remarkably.  Professor  Wood  admits 
what  Dr.  Holnies  has  assorted  with  regard  to  this  experi- 
ment. Brown-Sequard  long  ago  demonstrated  that  ergot 
had  the  power  to  contract  the  vessels,  and  this  fact  has  since 
been  confirmed  by  a  number  of  obyorvers  at  different 
periods,*  and  ho  also  a.<^sert8  that  which  in  itself  has  a 
high  degree  of  probability,  that  tho  vaso-motor  spasm 
which  fii-st  comes  on  is  followed  by  vaso-motor  paralysis. 
The  results  of  the  very  numerous  experiments  made  are 
nearly  uniform  in  proving  that  ergotin  uausea  a  rise  in  tho 


*  Among  diom  who  liHve  detnnnstreitcd  the  nftirowing  of  the  vessels  cftonfd 
bveTgotinarethofoUowing:  Dr.  11.  Koehler.  VcrgleIchend-ei|torimentelle 
Untcnacbungen  ubor  die  phyiioIogUchen  Wirkung^n  dca  Ergotin  lionjean 
UDd  dcs  Krgtftin  Wi^gon.  Vircbow's  Arcbiv,  Band  Iz.  p.  381.  K.  L&- 
bonle,  QabHtQ  di^  HApitaux,  March  10,  1877.  Dr.  A.  Wemicb,  BeittBg 
r.iir  Kenntnissdor  Ergotinwirkungen.  Vircbow's  Arcbiv,  Bund  Ivi.  p.  505. 
This  resoarch  wus  in  part  dctcrtninnl  by  somo  cxporimenu  of  U&odelia, 
niftdo  under  the  direction  uf  Scbiv  iodcb«rg,— these  ezperimenU  bAving  abowti 
thftt  ergotin  causes  the  blooc^-pressurv  to  tkll. 
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blood-pressure,  a  necessary  sequeuce  of  the  contractiotj  of 
the  arterioles. 

Krgot  exerts  an  influence  on  the  heart  in  accordance  with 
that  on  the  arterioles, — it  diminishes  the  number  and  les- 
sens tlie  power  of  the  heurt-beata.  A  toxic  dose  arrests 
the  heart  in  the  diastole,  not  by  reason  of  a  poiflonooa  action 
on  the  cardiac  muscle,  but  through  the  agency  of  the  pneu- 
mogaetric  nerves,  for  when  these  nerves  are  divided  the 
heart  ia  not  arrested  by  the  same  or  a  larger  toxic  dose.* 
Paralysis  not  due  to  an  action  on  the  motor  nerves  or  on 
the  muscles,  and  therefore  centric  in  origin,  is  u  result  of 
the  poisonous  action  of  ergot  on  the  lower  animals.  Con- 
vulsions are  also  produced  by  it.  An  exfilanation  of  these 
symptoms  is  aftbrded  in  the  extreme  cerebral  aneemia 
induced  in  animals  by  the  large  (Quantity  of  the  drug  ad- 
ministered. 

The  following  is  a  summary  of  the  symptoms  of  acute 
ergotism  iu  man:  nauBea,  vomiting,  abdominal  pain,  dry- 
ness of  the  throat,  thirst,  anorexia,  itching  of  the  extremi- 
ties, numbness,  latitude,  vertigo,  dilatation  of  the  pupils, 
drowsiness,  delirium,  and  stupnr,  diminution  of  the  force 
and  Irequency  of  the  pulse  (rarely  the  opposite  state), 
with  tendency  to  syncope,  pallor,  and  lividity  of  the  face, 
etc. 

Chronic  ergotism^  witnessed  occasionally  on  a  large  scale 
by  reason  of  tlie  consumption  of  diseased  rye  as  food,  ex- 
ists in  two  forms, — convulsive  and  gavgrenwts.  Generally 
the  convulsive  form  begins  by  vertigo,  disorders  of  vision, 
fijinitus  auriumj  ntimbneas  of  the  fingers  and  toes,  and  after- 
wards of  the  whole  integument  Tetanoid  cramps  follow, 
— of  the  fingera,  of  the  forearms,  on  the  arms,  and  of  the 


•  Ebertj,  AlMtnct  in  Schmldt'i  JftbrbOcher,  Bud  dvflL  p.  19S. 
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arms  agaiufit  the  chest ;  of  the  toes,  on  the  palmar  surfoce' 
of  the  foot ;  of  the  leg,  on  the  thigh.  The  muscles  of  the 
thorax,  abdomen,  and  diaphragm  are  also  attacked,  making 
respiration  difficult  and  painful,  and  inducing  attacktt  like  ' 
aathma.  Cramps  of  the  same  character  attack  the  intes^ 
tiue, — the  muijcular  layer, — and  paint*  like  colic  and  diar- 
rhceu  ensue,  but  tiie  appetite  continues  ravenous.  Usually, 
or  at  least  frequently,  the  uterus  becomes  affected,  expul-j 
sivc  painB  come  on,  and  abtjrtiou  takes  place.  Tije  action 
of  the  heart  is  weak  and  slow,  the  pulse  feeble,  the  surtace  { 
cold.  At  first  the  Hpnsnia  are  occasional,  but  they  become 
more  frequent,  ultimately  continuous,  resulting  in  opisthot^ 
onofl  or  emprosthotouos.  Complete  ansstiiesiaof  the  whole 
surface  succeeds  to  the  tetanoid  attacks,  and  gaiign-ne  in 
spots  of  small  extent  may  occur.  The  organs  of  sense  lose 
their  power  to  react  to  their  physiological  stimuli,  and  taste, 
hearing,  and  smell  are  abolished.  The  pupils  are  dilated, 
sometimes  unequal,  and  various  disturbances  of  vision  eu- 
sue.  Epileptifonn  attacks  may  occur  aa  well  as  the  spasms ; 
delirium  sets  in,  and  the  poor  victim  passes  into  a  state  of 
complete  insenBibility. 

The  comnilsive  and  gangrenous  forms,  although  cliai-l 
cally  separable,  are  not  pathologically  very  different.  I^o  I 
gangrenous  form  sets  in  by  tingling,  numbness,  formica- 
tion, an  insupportable  sense  of  fatigue  in  the  members,  an 
earthy  hue  of  the  skin,  coldness  of  the  surface;  nausea, 
vomiting,  and  diarrhoea  then  occur ;  muscular  contractiona 
take  place ;  an  eruption  of  vesicles  filled  with  a  dark  ichor- 
ous fluid  appears  on  one  or  more  extremities ;  and  gangrene, 
dry  or  moist,  quickly  destroys  the  toes,  the  legs,  the  nose, 
or  other  parts.  Doubtlesn,  not  infrequently,  owing  to  the 
contraction  of  the  arterioles  in  front,  a  weak  heart  behind, 
and  blood  containing  a  great  excess  of  fibrin,  sudden  co- 
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agulation  of  tlie  blood  in  a  lar^c  vessel  takes  place,  and 
gangrene  of  a  nicraljer  is  the  reeult.  These  aro  the  I'aetors 
probably  coDcerned  in  the  formation  of  gangrenous  epots 
of  greater  or  less  eixe. 

To  enter  so  hirgely  in  the  consideration  of  these  topics 
may  seem  an  unnecosinary  elaboration,  but  ut  the  prettent 
time  80  freely  is  ergotin  used,  and  in  such  large  doses,  that 
any  details  in  regard  to  the  resulta  of  its  administration 
should  not  be  omitted. 

TuERAPY. — The  therapeutical  uses  of  ergot  are  bailed  on 
the  modern  conception  of  its  physiological  actions. 

One  of  the  most  effective  reinediei*  against  hemorrhage  in 
any  situation  nut  remediable  by  surgical  means  is  the  hy- 
podermatic injection  of  ergotin.  Originally  used  against 
tUerific  liCtnorrhages^  it  lias  become  generalized  in  itj  appli- 
cation to  the  treatment  of  hemorrhage  in  general.  Kot 
to  enter  into  tedious  details,  it  will  suflice  to  state  that  the 
hypodermatic  injection  is  the  most  effective  way  of  treating 
all  cases  of  uterine  hemorrhuge  to  which  ergot  is  adapted. 

SuOhivoluiion  of  the  uterus,  a  state  of  things  fruitful  of 
mischief,  is  most  effectively  treated  by  a  daily  hyjtoder- 
matic  injection  of  ergotin.*  The  same  treatment  used 
persistently,  about  twice  a  week,  will  cure  the  scKcalled 
chronie  metritis.  Local  thickening  and  hi/patropht/  of  the 
uterine  wall  just  developing  into,  or  well-formed,  intra- 
mural j^irrjirfj?  can  be  cured  in  a  large  proportion,  and  are 
being  cured  since  the  beneficent  discovery  of  llildebrandtt 
was  announced.  The  relative  proportion  of  cures  to  caaes 
cannot  be  stated  in  ntunbere,  notwithstanding  the  enor- 
mous experience  now  accumulated.     Selecting  out  of  a 


*  Kettlng^,  Tde  Ainoric«n  Juumal  vf  the  Medlcml  Scienom,  July,  187S. 
t  DerUncr  klLniiche  Wocbentctuift,  Juno  17, 1872. 
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mam  of  rcportSf  probaUj  no  better  or  more  aoonrate  ^!m 
be  fbuod  tban  that  of  Profeaaor  Brford,  of  Chicago.     Of] 
his  groDp  of  one  hundred  aod  one  cawee,  tweoty-two  wet 
coredf  and  al)  the  reflt,  except  twentT-onc,  were  more  oi 
leas  ameliorate'].   Varioos  modes  of  intrndacing  tho  agentl 
were  emplo/cd,  and  probably  not  all  were  treiited  by  thoJ 
btrst  method,  or  by  er^tin  of  the  best  qaali^.    Besideal 
the  arreat  or  dimination  in  the  growth,  it  is,  as  Profc^:£or 
Ilildubrandt  remarks,  ^*  of  great  fiiguiticuiioe  tliat  those 
distreaAing  symptoms,  the  profuse  hemorrhagea,  the  dc 
bilitating   serous   discharges,  and    the   haraAsing  pains,' 
totally  diflappear.'^ 

Hypodermatic  injectioDa  of  ergodn  arc  also  used  to 
effect  the  oxpoleioii  of  j>olypi  from   the  utoriue   cavity.J 
The  hydatid  nude  may  be  most  effectively  expelled  by  the 
Bume  agent 

Jft/ptrtrophicd  prostate,   as    Proft-ssor  Langenbeck 
shown,  may  be  reduced  in  size  by  the  subcutaneous  injec- 
tion of  ergotiri.     I  have  succeeded  better,  I  tliink,  by  in-| 
jeoting  the  lobes  of  the  prostate  through  the  rectum,  an 
expedient  which  is  easily  practised.     A   bivalve   recUilj 
speculum  muat  be  first  introduced;  then  vessels  felt  for,! 
and  the  point  for  puncture  selected,  when  the  needle  may 
be  introduced  and  some  five  minims  inserted.     The  ut- 
most care  imirit  be  oxcrciBt'd  in  ro^^ard  to  each  detail,  for 
infiammation  and  suppuration  of  the  prostate  would  be 
a  serious  addition  to  the  sufferings  and  hazards  of  the 
case.     IKinorrhoidfl  that  are   receut,  not   previously  in- 
flamed, and  bleeding  in  consequence  of  increase  of  pressure 
in  thi>  portal  system,  can  be  relieved  greatly  by  ergotiti 
ii^juotitms. 

Vai'icocdCj  if  not  loo  far  advanced  in  respect  to  the  size 
of  the  vessels  and  Atrophy  of  the  testis^  may  be  cured 
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the  injection  of  ergotin.  The  needle  must  be  inserted  be- 
tween the  vessels,  and  entrance  into  a  vein  avoided, — a  fact 
which  must  be  ascertained  with  ab^foluto  ocrtaintv, — and 
the  fluid  raudtbe  sufficient  in  amount  to  diffuse  among  the 
vessels.  Groat  pain  nttcnds  the  nprration,  »o  great  tliat  the 
patient  may  faint  or  sutler  considerable  shock,  and  there 
will  be  subsequently  a  good  deal  of  inflammation  and  swell- 
ing, with  the  usual  concomitants  of  feverishness  and  pain. 
An  injection  of  ergotin  on  the  dorsum  of  the  {Ksnis  in  the 
neighborhood  of  the  dorsal  rein  is  an  efficient  expedient 
to  promote  the  vigor  of  the  erections  when  they  are  not 
well  maintained.  Injections  in  the  perineum  once  a 
week  is  an  excellent  remedy  in  cases  of  f/MrmutorrAdsn  with 
feeble  erections  and  a  discharge  of  mucus  from  the 
urotlira. 

Probably  the  most  efficient  means  we  now  possess  for 
the  arrest  of  htemopitfsis  is  the  hypodermatic  injection  of 
ergotin.  It  acts  promptly,  and  does  not  interfere  with  the 
simultaneous  use  of  other  means  of  treatinont,  but  the  in- 
jection is  usually  sufficient  of  itself.  Numerous  cases  of 
hfemoptrsis  have  been  reported  in  the  treatment  of  which 
ergot  wa-?  the  principal  or  only  agent  employed,  but  the 
most  carefully  recorded  and  instructive  series  of  cases 
which  have  come  under  my  observation  are  those  of  Dr. 
Anstie.*     His  conclusions  are  as  follows: 

"  We  have  now  established  the  facts  (a)  of  the  direct 
acti<.>ti  of  ergot  in  the  cases  which  I  have  recorded ;  (6)  of 
its  superiority  in  several  of  these  cataos^  to  other  styptics 
that  had  been  tried ;  (c)  the  probability,  from  physiolo^cal 
analogies,  that  ergot  wouM  act  more  universally  as  a 
checker  of  hflsmoptysis  than  the  routine  remedies  with 


•  The  Prmctltionw  (Ixmdon),  vol.  i.  p.  279. 
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which  we  are  familiar ;  (rf)  also,  that  it  ia  perfectly  safe  for 
the  purpose  in  view,  and  in  this  respect  is  superior  to  di>p- 
talie,  which  othorwiae  resembles  it  a  good  deal."  These 
good  effects  were  ohfaiined  by  tlie  stomachal  administra- 
tion, but  Dr.  Anstie  makes  a  remark  which  has  been  abun- 
dantly confirmed  ftincc, — "Forgetting  the  best  results,  I. 
can  scarcely  doubt  that  the  hypodermic  injection  of  orgotii 
ifl  a  decidedly  superior  method." 

Scarcely  less  important  than  Hildebrundt'a  discovery  of 
the  value  of  ergotin  in  uterine  fibroids  is  the  observatioa 
of  Langenbeck  ^vith  cases  showing  the  curative  power  of 
the  ergotin  injections  in  ancnnsm*   Soon  after  the  cases  of  j 
Langenbeck  were  reported,  Plagge,t  of  Darmstadt,  put 
lished  a  case  of  traumatic  popliteal  aneurism,  in  which  th< 
ergotin  injections  were  signally  beneficial.     In  a  case  of  ■* 
femoral  aneurism,  Schneider  has  succeeded  by  the  ergotia 
injections,  and  Dutoit  in  one  of  the  subclavian.  J     I  have 
myself  seen  remarkable  diminution  in  size  and  great  im- 
provement in  condition  in  a  case  of  aneurism  at  the  trans- 
verse arch  of  the  aorta,  death  being  due  to  other  causes 
entirely.    After  death  iho^  walls  of  the  aneurism  were  very 
thick  and  firm  by  deposition  of  successive  layers  of  fibrin,, 
and  rupture  was  not  possible.    In  Langenbeck's  and  othei 
successful  cases  the  aneurisms  treated  were  on  superficial' 
arteries,  except  tiiat  of  Dutoit     It  bus  been  asserted  that 
these  injections  are  useless  in  the  case  of  anourisin  of 
the  aorta,  since  this  vessel  possesses  but  rudimcntjiry  e]< 
ments  of  the  organic  musctdar  fibre  to  be  acted  on  bj 


•  Berliner  klinische  "Wochcnschrifl,  No.  2,  1889. 

t  Br-lz's  McmoTHbiUeD.    Quoted  in  Tbe  Lviidon  Medical  Record,  toI.  i 
p,  67. 

I  Berliner  kHDiache  Wocheiudirift,  1872,  p.  116.     Quoted  from  Lftogen-^ 
beck's  Arcltiv,  Q^nd  xii. 
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such  an  agent  as  ergot  Such  critics  overlook  the  feet  that 
ergot,  hy  slowing  the  heart  and  raifiing  the  tension  of  the 
periphery  hy  contracting  the  arterioles,  brings  about  the 
most  suitable  conditions  for  securing  the  coagnlatJon  of 
blood  in  the  aneuri^mal  sac. 

In  varicose  iyw5,  Voit*  has  proposed  and  has  used  buo- 
oeesfiilly  injections  of  ergotin  in  the  iinniediat^  neighbor- 
hood of  the  diseiuwd  vessels. 

Eitlarged  spleen  has  been  cured  by  the  injection  practised 
at  any  indifferent  j>oint,t  but  preferably  under  the  intega- 
ment  of  the  abdomen. 

The  disease  leuhsmia^  which  is  closely  connected  patho- 
logically with  a  condition  of  the  spleen,  has  been  cured  by 
Dr.  Da  Costa,  and  exophthalmic  goitre  benefited  by  the  same 
treatment 

Brown-S^quard  was  undoubtedly  the  first  to  use  ergot 
systematically,  and  from  the  stand-point  of  a  correct  appre- 
ciation of  the  nature  of  ita  action,  in  diseases  of  the  brain 
and  nervous  system.  It  has  been  u^d  with  advantage, 
hypodcrmatically,  in  the  treatment  of  the  acute  affections  of 
the  meninges  of  die  brain  and  spinal  cord^  and  in  eerebro-spinal 
meningitis.  It  is  highly  serviceable  in  theao  affections  if 
used  at  the  proi>or  time — during  the  stage  of  excitation — 
and  before  depression  comes  on,  when  it  is  harmf\il.  It 
ought  to  be  serviceable  in  those  cases  of  cerebral  hernurrhage 
in  which  the  escape  of  blood  occurs  slowly  and  there  is  a 
gradually  deepening  coma. 

In  the  congestive  form  of  migraine — flashed  face,  injected 
oonjunctivse,  quick  pulse,  severe  pain,  coincident  with  each 


•  Berliner  klinUche  Woclicnichrift,  m^ru, 

t  Dr.  Miller,  The  Xew  York  Medical  Becord.  Apnl  15,  1876,  and  Dr. 
Dm  Ooita,  who  whs  the  finl,  in  The  AmericAn  Journal  of  the  MedJCftl  Sd- 
«aoM,  JtDQuy,  I87&. 
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arterial  pulso — the  hypodermatic  injection  of  orgutiu  \a 
bij^y  aaefiiK  and  often  alfords  immediute  relief.  lu  ordi- 
uary  headaches  of  the  eongv-Btive  variety,  but  not  in  the 
headaches  of  ansmia,  it*  is  equally  efficient  and  curative. 
The  most  ardent  and  comprehensive  advocate  for  the  use 
of  the  subcutanooiia  injection  of  ergot  is  Dr.  Marino,* 
who  finds  it  superior  to  all  remedies  in  simslroke^  tic  dou- 
loureux, and  hemicrania.  In  sciatica^  the  results  of  its  a&e 
are  sometimes  '*  brilliant,"  but  it  oilen  fails  without  appa^, 
rent  cuu^c. 

Ergot  has  been  prescribed  by  Da  Costa  with  conspicuo 
success  in  the  treatment  of  diabetes  insipidus.   Recently,  Lau-^ 
rensf  has  given  the  ergotiniae  with  success,  hypodermati- 
cally,  in  diabetes  nuMitus,     Dehenc  bad  injected  tliis  alkalol 
in  some  cases  of  retinal  hemorrhage  due  to  diabetes,  an 
with  such  Buccciy*  tbat  the  remedy  was  immediately  applied 
to  the  treatment  of  cases  of  diabetes.     It  was  found  that 
during  the  administration  of  the  cr<?otininc,  not  only  the 
hemorrhagic  extravasations  were  improved,  but  the  sugar 
in  the  urine  rapidly  lessened,  and  cures,  partial  or  co: 
plete,  followed  in  a  comparatively  short  time.     So  impor- 
tant a  statement,  if  true,  should  receive  close  attention 
and  be  made  the  subject  of  careful  clinical  experiment- 

M.  Christian,  in  calling  attention  to  the  gravity  of  th 
epileptiform  attacks  which  occur  in  tlie  course  of  general 
paresis  and  are  the  cause  of  many  deaths  from  this  malady, 
found  that  in  a  series  of  cases  the  tempenittire  was  elevated, 
reaching  40°  C.  For  the  relief  of  the  febrile  state  and 
of  associated  conditions,  Christian  determined  to  prescribe 
the  subcutaneous  injection  of  ergotinine.     The  aucceaa  of  i 


*  Quoted  ill  Tbe  London  Medical  R«cord,  toI.  t.  p.  456. 
f  But.  Qinini]  do  ThSinpeutique,  lome  oxix.  p.  367. 
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this  mcatiure  was  surprismg,  and  tho  result  such  as  to 
diminish  considerably  the  inortAlity  of  Charanton  (the  asy- 
lum). 

The  solution  employed  was  1  milligramme  of  ergotiuine 
to  1  cubic  centimetre  of  water,  and  one  or  two  injections 
eufiiced! 


QUININA:  QUININE. 


The  Chief  Alkaloid  of  Various  Siwoies  of  Cinchona. 

Salts :  QuininsB  Sulphas.    [Sutphate  of  ^tninc] 

Qulninse  Hydrochloraa.     [U^drvchlntUe  of  Quinitte.] 
Qulninre  Hydrobromas.     [Hydn^hromaU  of  Quinine.] 
Quininad  Kinaa.     [Kinateof  ^iiiru'iic.J 
QolxUxue  Hydrobrotnidum.     [  llydrobnmide  of  Quinint.] 

Qiiininro  et  Uresa  Hydroohloras  eel  "  Quinia  Bimuriatlca 
Carbamidatft. " 

Many  have  been  the  suggestions  made  as  to  the  salt  of 
quinine  best  adapted  to  hypodermatic  use.  Of  these  but 
few  have  survived  the  immediate  trials,  proving  too  bulky 
or  too  irritating.  As  tho  sulphate  ia  the  salt  chiefly  pre- 
scribed in  this  country,  so  it  became  the  pre{»aration  moftt 
frequently  given  hypodermatically.  There  are  several  rea- 
sons for  its  protracted  popularity  :  It  has  a  larger  relative 
proportion  of  the  base;  it  is  more  soluble — as  was  sup- 
posed— than  any  of  the  other  sidts  of  qninino,  and  is  losa 
rather  than  more  irritatiug  to  the  tiasaes. 

As  tlie  sulphate  was  thus  preferred,  a  eolutioD  was  pro- 
posed that  cont^nod  more  quinine  than  any  other  then  in 
use.     It  was  the  formula  of  Dr.  Lente,  a  physician  then 
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proctisiug  with  great  acceptance  at  Cold  Spring,  New 

York: 

•*  B  Quioixue  dUuJph.,  gr.  1  (50) ; 

Acid.  suJph.,  dil.,  vi  c  (100) ; 

Aqine  font.,  Ji ; 

Acid,  carbolk.  liq.,  Ti\,  v  (6).  Solve. 
"  Place  the  quinine  and  wmter  in  a  porcelain  di«h  over  a  i»pirit-buDp;  be*t 
U>  the  bwiling'jxiint,  and  add  the  lulphuric  acid,  ttiiriiig  with  a  wtx>den  spat- 
ula. Filter  at  onoo  inU>  a  bctUe,  and  add  tito  carbolic  acid.  This  gives  lix 
(6)  graini  toiixty  (GO)  iiuniiiu,or  one(l)  grain  to  tea  (10)  minims.  Kveo 
thU  solution  will  depoait  iome  crj-itali  at  a  temperatitre  of  &0^  Fahr.  aitd 
bdow." 

Such  were  the  instructions  as  given  by  Dr.  Lente.* 
The  determination  of  the  particular  salt  to  be  u-sed  sub- 
cutancously  is  not  to  bo  made  solely  from  the  degree  of 
solubility;  but  something  is  due  to  the  relative  proportions 
of  the  alkuloidal  base,  in  respect  to  which  the  salts  vary 
considerably,  as  can  be  seen  in  the  following  compnrative 
statement : 

B»}mhydrat«  (baste)  containa  76.06  in  100  parts. 
Dromhydrate  (neutral)  containii  (lO.OO  in  100  portB. 
Chlorhydrate  contdint  81.71  in  100  parts. 
Salicylate  conUinii  0S.79  in  100  paitv. 
Sulphate  cODtuns  74  in  t(K>  parta. 

(Dujardin-Bpflumctct) 
Of  these  salts,  it  is  evident  that  the  chlorhydrate  staii7 
lirst  because  of  the  greater  quantity  of  quinine  cont:iiaed 
in  it,  and  next  to  this  comes  the  bromhydrate,  and  both 
of  tlicse  are  comparatively  but  slightly  irritating  to  the 
tissues.  The  chlorhydrate  is  employed  almost  exclusively 
throughout  Germany. 

Beurmanu  and  Villejean^  urge  the  use  of  the  bichlorhy- 

*  The  New  York  Medical  Journal. 

f  Dictionnuira  de  Thdnpeutique.     Op.  cit. 

X  Bui.  Gdn^ral  de  Th^rapeutlque,  tome  cxix.  p.  68. 
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drate  bt* cause  it  is  the  most  soluble  of  tbe  ealta  of  quinine,  is 
but  little  painful,  and  never  gives  rise  to  any  local  disturb- 
ance in  the  form  of  inflammatorx-  nodules,  abscesftes,  and 
other  troubles.  Their  formula  contains  5  g:rammc6  (77.5 
grains)  and  sufficient  distilled  water  to  make  up  to  10 
cubic  orntinietrcs.  Each  cul>ic  centimetre  represents  60 
centigrammes  of  bichlorhydratc  of  quinine. 

By  the  late  Professor  Gubler,  then  an  authority  on  these 
subjeuf,  the  hydrobromiite  was  preferred,  and  this  contin- 
ues to  be  the  favorite  with  many.  The  lactate  of  quinine, 
the  sulphovinate,  and  other  combinations  have  boon  urged 
by  their  promoten*,  with  varying  success.  Among  these 
must  be  named  the  kinafe^  whicli  comes  supported  by  the 
high  authority  of  Guy's  Hospital,  London. 

Kinate  of  quinine  ia  soluble-  in  the  proportion  of  one  to 
four  of  water.  It  can  readily  be  obtained  by  a  reaction 
between  solutions  of  kinate  of  barium  and  sulphate  of 
quinine.  At  Gny*6  Hospital  the  strength  of  the  solution 
used  is  one  to  four,  prepared  according  to  the  following 
process:  **Put  into  a  beaker  3vi  of  distilled  water  and  5ij 
of  kinate  of  quinia,  and  heat  until  the  ptalt  dissolves*,  which 
it  does  almost  innuediutely,  and  then  add  enough  distilled 
water  to  make  up  to  5i." 

The  use  of  so  concentrated  a  solution  of  kinate  of  qui- 
nine is  attended  with  some  difficulty,  Hsi  the  neck  and  stop- 
per of  the  bottle  become  incrusted  with  a  deposit  of  the 
kinnte,  and  the  syringe  used  to  make  the  injection  must 
be  frequently  cleanod. 

Recently  a  new  compound  salt  of  quinine  has  boon  in- 
troduced for  hypodermatic  injection,  and  it  seems  to  poe- 
BGSfi  very  distinct  atlvantage-*  over  all  other  preparations 
hitherto  proposed.  It  is  **  termed  qtdnia  bimuriatica  car- 
bamidata,  and  is  formed  by  Drygin  from  a  combination  of 
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twenty  purts  of  muriate  of  quinine,  twelve  parts  of  muri- 
atic acid,  and  three  parts  of  urea.    The  resulting  salt  ia 
Bolublo  in  equal  parta  of  water.*     The  trials  that  have 
been  made  of  it  at  Hamburg  have  proved  so  successful 
that  it  is  highly  desirable  it  should  be  known  more  widely, 
A  fifty-per-ccnt.  solution  has  always  been  employed,  an 
the  quantity  injected  has  varied  from  a  half  to  three  syr-' 
ingefuls.   The  local  irritation  was  in  most  cases  very  slight, 
and  at  the  worst  consisted  in  a  circumscribod  burning  pain,^H 
without  redues:*  or  swelling."  ^^ 

In  an  editorial  which  recently  appeared  in  The  Therapeutic 
Gazette  this  compound  salt  of  quinine  and  urea  was  asserted 
to  be  the  best  of  those  in  u&o  at  the  prcscnt-timo  for  the^J 
subcutaneous  iiijection  of  quinine.  ^^ 

Actions  and  Uses. — Beside  the  local  irritation,  little  is  ^^ 
to  be  said  respecting  the  physiological  effects  of  quinine. 
The  solutions  of  quinine,  when  injected  beneath  the  skin,       . 
excite  considerable  burning  and  u  zone  of  more  or  lees  in-^| 
tense  redness  for  some  distance  around  the  puncture.     If  ^^ 
care  be  not  used  in  the  preparation  of  the  solution,  inflam- 
mation will  follow  at  the  site  of  the  puncture,  matter  will 
form,  and  possibly  a  difiiise  inflammation  of  the  areolar 
tissue  will  ensue.     Before  I  had  learned  the  necessity  for  ^j 
caation,  a  small  accident  of  this  kind  occurred  in  my  own^| 
hands,  and  several  years  ago  some  very  bad  eases  were  ^^ 
published  as  occurring  in  New  Orleans,  where,  it  is  said,  a 
mixture  of  quinine  sulphate  and  water  was  injected  under 
the  skin,  there  being  no  real  solution.    Some  oases  of  teta- 
nus have  been  reported  caused  by  subcutaneous  injection 
of  quinine,  but  there  must  have  existed  a  peculiar  state  of 


•  CeDtralblalt  fiir  dio  Med.  WiMerwcliaft,  Jun«  14,  1879.      Quoted  to] 
Tbo  Medicftl  Timei  and  Gazette,  July  12, 1679. 
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the  nervous  system,  in  which,  as  is  well  known,  very  slight 
injuries  may  be  followed  by  this  malady,  or  the  most 
singular  Ciirclessucsa  must  have  been  the  rule  of  action 
during  the  treatment. 

But  little  syatemic  effect  follows  the  subcutaneous  injec- 
tioti  of  quinine.  The  actions  are  similar  in  character  to 
those  produced  by  the  btomach  administration,  and,  al- 
though well  known,  require  some  consideration.  The 
physiological  facts  are  stated  in  the  course  of  the  discuB- 
Bion  on  the  therapeutical  application  of  the  remedy.  Br. 
Chaeseaud  published,  iu  1862,  an  account  of  the  great 
success  which  he  had  obtained  in  the  treatment  of  malarial 
fevers,  in  the  hospital  at  Smyrna,  by  the  subcutaneous  in- 
jection of  quinine.  He  ascertained  that  this  agent,  admin- 
istered in  this  way,  had  a  more  decidedly  curative  power, 
without  occasioning  its  usual  physiological  effects,  than 
when  given  by  the  stomach.  This  practice  has  since  been 
continued  with  undiminished  success  at  the  same  hospital 
by  Dr.  J.  McCraith.  Dr.  Moore,  of  the  Bombay  Medical 
Service,  repeating  these  experiences,  concludes  **  that  4  or 
5  grains  of  quinine  injected  beneath  the  integument  are 
equal  to  iive  or  six  times  that  amount  taken  into  the 
stomuch." 

Not  only  is  the  immediate  therapeutic  effect  of  the  qui- 
nine given  in  this  way  greater,  but  more  permanent  cures 
thereby  result.  In  one  Imndred  and  fiily  cases  treated  in 
this  way,  Dr.  Clhasseaud  had  but  a  single  relapse.  Such 
has  been  my  own  observation. 

From  5  to  10  grains,  injected  under  the  skin,  will  suffice 
to  cure  an  ordinary  intermittent  Fevers  of  the  remittent 
type,  and  pernicious  fevers,  will  require  a  larger  amount. 
In  those  deadly  malarial  attacks,  known  as  pernicious^ 
the  efficacy  of  this  treatment  is  most  conspicuous.     Much 
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depends,  as  everybody  knows,  upou  bringiiig  the  patient 
promptly  under  the  ([ainino  influence;  the  subcntaneoos 
injection  is  the  quickest  and  mo3t  powerfiil  means  of  ao- 
complishing  this  object,  except  the  introrvenous  injection. 
This  practice  for  the  pennnnent  cure  of  malarial  infection 
is  exciting  renewed  interei>t.  Bocelli*  has  Rhown  by  es- 
periroentiil  trials  that  quinine  can  be  injected  into  the  blood- 
current  without  doing  any  mischief  to  the  proper  elements 
of  the  blood.  The  white  and  red  corpuscles  remain  un- 
altered. It  has  a  toxic  action,  however,  on  the  bacillus 
tnalaruCf  and  when  these  bodies  are  present,  they  yield  in 
from  six  to  twelve  hours  to  the  destructive  etfect  of  the 
quininp. 

It  should  be  remembered,  however,  that  the  action  of 
quinine  on  the  protoplasmic  coiistitueuts  of  the  blood,  and 
on  the  amccbiform  movements  of  the  white  corpuscles, 
had  been  demouetratod  by  Profenaor  Binz.  of  Bonn,  who 
failed,  however,  to  discover  the  parasitic  form  on  which, 
as  it  now  seems  to  be  settled,  the  morbid  complex  is  de- 
pendent, and  hence  fell  short  of  a  complete  and  final 
triumph. 

If  it  becomes  clear  that  the  intra-vcnous  injection  of 
quinine  is  an  entirely  safe  procedure,  this  method  of  in- 
troducing the  medicament  should  be  gonemlly  employed ; 
for  the  parasitic  form  of  Lavcran  being  shown  to  have  a 
causative  relation  to  the  disease,  nothing  could  be  more 
exact  than  the  treatment,  which  consists  in  so  injecting 
the  remedy  as  to  come  into  immediate  contact  with  the 
pathogenic  parasite. 

Reeenl  malarial  fevers  may  be  aborted  at  the  beginning 


*  Annufcire  de  TlidT&peutliiue,  June  23,  1800.     Quoted  from  O&b.  d! 
Oipitali. 
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of  the  cold  stage  by  a  fhll  injection,  bat  it  ia  better  to  an- 
ticipate tlic  attack  hy  an  hour  or  two,  in  order  to  procure 
the  physiological  effecta  before  the  oueet  of  the  expected 
paroxysm.  It  is  true  that  the  injection  may  be  adminis- 
tered at  any  time  during  the  febrile  movement,  but  it  is 
better  to  anticipate  and  prevent  it  The  ultimate  euro 
will  depend  upon  the  amount  of  quinine  received  by  the 
patient,  and  not  upon  the  period  at  which  it  was  admin- 
istered. 

The  auhcutanoous  injection  is  much  more  cifectivo  also 
against  chronic  malarial  poisonijitj  than  the  stomach  admin- 
istration, but  here  we  meet  with  new  conditions,  requiring 
otlier  management  thaa  the  use  of  quinine.  We  may  con- 
fidently expect  to  prevent  the  febrile  movements  by  fre- 
quent repetition  of  the  injection ;  but  we  do  not  thereby  cure 
the  disease,  for  the  changci*  induced  by  the  long-continued 
action  of  malaria,  in  the  liver,  spleen,  gaf^tro-intcstinal 
mucous  membrane,  ccrebro-spinal  axis,  must  be  corrected 
if  we  would  arrest  the  morbid  complex  and  destroy  the 
pathogenic  power  of  its  pixniaitic  form, 

Eulenberg  oflers  the  following  opinions  in  regard  to  the 
forms  of  malarial  diseases  most  suitable  for  hypodi-rmatic 
injection : 

"  When  gastric  disorder  is  a  pronounced  feature  of  the 
case. 

"  In  the  cases  of  children  to  whom  the  bitter  taate  and 
large  quantity  required  to  accomplish  the  object  are  re- 
pugnant, the  stomach  proving  rebellious  through  associa- 
tion of  ideas. 

*'  In  the  cases  of  poor  people  and  in  hospital  practice, 
where,  owing  to  the  cost  of  the  drug,  economy  in  its  use 
becomes  necessary, 

**  To  these  must  be  added  cases  of  chronic  malarial  tox- 
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spmia,  and  of  pernicious  intormittents  reqairing  Riifficient 
dosage  and  the  utmost  promptncfis  of  action.'' 

The  antipyretic  effectu  of  quinine  are  constantty  mi 
use  of  in  the  treatment  of  continued  fevers,  as  all  the 
•world  knows,  the'  administration  being  by  the  stomai 
but  Dra.  Ravicini,*  Bamberger,  Eulenberg,  Binz,  and 
of  the  members  of  tlie  Berlin  and  Vienna  Bcbools  of 
roodiea)  philosophy  who  mmntatn  the  paramount  necessity 
of  reducing  fever-heat,  urge  the  b\'poderinalic  use  of  q 
nine  in  typhoid.  Ravicini  combines  a  minute  quantity 
morphine  with  it.  He  gives  three  injections  daily»  making 
in  the  aggregate  about  70  grains,  and  this  practice  he  coi 
linucs  for  several  days.  The  results  arc  most  favorable  : 
sorde^  disappear  from  the  nioutli  and  teeth,  the  headache, 
mett'orisni,  iind  gurgling  in  the  right  iliac  fossia  are  greatly 
diminished,  the  spleen  is  reduced  in  size,  and  the  counte- 
nance becomes  more  composed.  The  disease,  although 
not  cut  short,  is  much  alleviated,  as  nearly  all  convalesce 
at  the  end  of  Uie  third  week,  or,  at  most,  of  the  fourth. 
The  morphine,  he  thinks,  flftecta  the  nervous  phenomena 
favorably.  If  tlie  stateraents  are  dependable,  nothing  can 
be  more  satisfactory  tlian  thiH  mode  of  treating  typhoi 
By  using  the  new  compound — qninina  carbamidata  hyd 
chlorate — there  need  be  no  apprehension,  which  otherwise 
might  be  felt  as  to  the  eftect  of  an  irritant  on  the  tisaa 
of  a  typhoid-fever  patient. 

Mr.  Hall,t  of  the  British  array,  serving  in  India,  re- 
ports remarkable  success  in  the  treatment  of  hcai-apaplexy 
(sunstroke)  by  the  hypodermatic  injection  of  quinine.  He 
reports  in  all  seven  cases  of  a  severe  type  in  which  this 


*  KeviaU  Clinica  di  Bologna.     Quoted  in  The  London  Medical  Reoord, 
vol.  ii.  p.  824.  f  The  Pnctltioner,  H&roh,  187ft. 
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treatment  proved  uniformly  and  invariably  succeeeful. 
He  refers  also  to  the  experieuoe  of  Mr.  Waller,  of  Calcutta, 
which  was  equally  favorable. 

Ill  aome  cases  of  nevxalgia  good  results  have  been  ob- 
tained by  quinine,  Bubcutaneously.  One  notable  example 
of  ovarian  neuralgia,  accompanied  by,  or  caufied  by,  men- 
orrhagia,  has  been  reported,  and  I  can  confirm  from  per- 
sonal observation  the  special  utility  of  quinine  under  these 
circumstances. 

For  the  general  purposes  of  the  antipyretic  treatment, 
quinine  stands  among  those  remedies  known  to  be  the  moat 
effective,  consistent  with  entire  eafety.  It  is,  however, 
only  in  the  exceptional  caj^es,  such  as  referred  to  already, 
that  it  is  employed,  and  this  subject  need  not,  therefore,  be 
further  discussed  here. 


8.  Depresso-motors. 


OONINK:  CONICINK. 

Conhydrine.     [Alkaloid  of  Conium  Macttlaiitm.] 
Oioutine.     [Alkaloid  (^f  QaUa  Virota.] 

Conine^  or  conicine,  represents  the  activities  of  tho 
conium,  and  as  conhydrine  is  merely  a  derivative,  with 
impaired  rather  than  increased  powers,  it  is  better  to 
make  use  of  conine. 

Cicutine  is  idcnticjd  with  couine,  or  nearly  so.  The 
variation,  if  any  such  exist,  is  too  insignificant  to  require 
separation  in  any  account  of  their  actions  and  uses. 

Conine  is  an  oily,  colorless  liquid,  having  an  offensive 
odor,  a  pungent  taste,  and  is  volatile  and  readily  under- 
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goes  decomposition.     The  alkaloid  iteclf  is  insoluble,  bui^ 
as  combined  with  acids  to  form  salts  it  becomes  eoluble. 

The  bronili^drutc  is  thu  form  in  which  it  is  usuolljr  now 
employed : 

Bl  Coninn  hydn>bn>mM.,  gr.  i ; 

Aque  dc«tillnta%  "^'i.     H. 

Sig.— Five  (fi)  aiinuui  oonUtn  about  ^  of  a  grain. 

PHYSiOLoaicAL  EFFECTS.— The  local  effects  of  the  injec- 
tion are  the  &ame  as  those  of  other  alkaloids.  In  the 
largest  dose  which  can  be  safely  administered,  it  inducos 
eleepine?8|  vertigo,  coldness  of  the  surface,  diminished 
eenaibility}  and  weakness  of  the  inferior  extremities. 
The  respiration  becomes  slower  and  less  fulL  The  pulse 
diniinishca  in  number  und  force,  falling  so  much  as  thirty 
to  forty  beats  per  minute. 

In  a  case  of  poisoning  carefully  observed  by  Dr.  Ben- 
nett,* weakness  of  the  legs  and  staggering  were  first  no- 
ticed. Loss  of  all  power  of  voluntary  movement  next 
followed.  He  became  unable  to  swallow,  and  completely 
lost  his  power  of  vision.  "  His  pulse  and  breathing  were 
perfectly  natural,"  but  at  the  expiration  of  a  half-hour 
after  tliis,  paralysis  of  the  muscles  of  respiration  had 
taken  place,  tlic  action  of  the  heart  continuing,  but  was 
"very  feeble."  Meantime  his  intelligence  was  preserved, 
but  he  was  without  power  of  articulation. 

In  another  case  of  poisoning  narrated  by  Professor 
SchulZjt  there  were  symptoms  of  mental  distnrbance  of  a 
mild  kind,  but  involving  ideation.  In  Br.  Beunett*s  case 
there  was  no  change  in  the  patient's  intelligence,  but  the 
power  of  articulation  was  lost      Schulz  includes  "  trip- 


*  CUnic&l  Medicine,  p.  413,  Am.  ed. 
t  Themp.  HouUbafte,  1687,  p.  285. 
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pmg  speech"  among  the  syraptome,  bxit  id  the  other  case 
the  same  function  was  lost.  Observations  made  at  differ- 
ent periods  may  in  tho  course  ol*  the  toxic  action  explain 
the  differences  noted. 

The  mode  in  which  conine  prodaces  these  effects  has 
been  elaborately  examined  by  Kolliker  and  Quttman.  The 
last-named  observer  has  shown  that  conine  doca  not  act  on 
the  spinal  cord,  nor  does  it  destroy  the  irritability  of  muscle, 
but  paralyzes  the  periplieral  terminations  of  the  motor 
nerves.  Death  is  produced  by  asphyxia — paralysis  of  the 
mosolos  of  respiration — and  not  by  cessation  of  thi.*  heart's 
movements,  for  these  continue  after  respirution  has  ceased. 

TiiBRAPY. — The  remarkable  change  taking  place  in  tho 
strength  of  the  preparations  of  conium  is  the  chief  cause 
of  that  lack  of  favor  which  this  remedy  has  had  in  recent 
times.  Hurley  *  demonstrated  the  innocuoueness  of  much 
of  the  so-called  *'  extract."  Some  specimens  were  shown 
to  be  inert^  and  others  possessed  of  little  action.  Now, 
however,  the  salts  of  conine,  the  alkaloid,  are  available, 
and  as  this  is  the  chief  representative  of  the  power  of 
conium,  it  may  be  utilized  most  successfully  by  tho  subca- 
taneous  method. 

Conine  has  been  used  in  the  treatment  of  asthma  by 
Pletzer.  Although  it  appears  to  be  a  rational  remedy, 
paralyzes  the  muscles  of  respiration,  and  in  this  way  may 
be  supposed  to  antagonize  tliat  condition  of  things  which 
exists  in  fisthma,  experience  is  not  in  its  favor,  and  a  care- 
ful examination  of  its  physiological  effects  discloses  the 
fiact  that  the  inflaencc  which  it  exerts  on  respiration  ia  a 
toxic  at^tion  only.  In  the  treiitment  of  asthma  it  is  not  at 
all  equal  to  morphine  and  atropine ;  nevertheless,  in  cases 


•  Old  VegvubW  y«uiQticm. 
42 
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in  which  thcac  agenta  disagree,  or  in  which  it  is  undesira-^ 
hie  to  use  them,  it  mav  t>c  trie<l. 

Erlonraeyer  procured  relief,  by  the  hypoviermatic  iujec-  j 
tion  of  coaine,  to  the  difficult  breathing  of  emphyscnux, , 
The  same  authority  rcporta  having  cured  a  ciwe  of  anrfhta 
pectoris  by  two  injections  of  conino.     lie  therefore  recom- 
mends it  in  these  affections. 

Lorent,  influenced  by  theoretical  considerations, — ^the 
action  of  conine  on  the  puUe  and  respiration, — has 
employed  this  agent  hypodermatically  in  pneumonia  and 
pleurUis^  with  the  eifect  of  reducing  decidedly  the  pulse- 
rate.  It  does  not  appear  that  this  treatment  is  worthy  of 
scrions  consideration.  Tn  the  spasmodic  affections  of  the 
thoracic  viscera,  Lorent  has  had  experieucee  with  couine 
similar  to  those  of  Krlenmeyer. 

Conine  is  also  one  of  the  numerous  remedies  proposed 
for  the  cure  of  tetanus.  Successful  cases  have  been  reported, 
cured  by  conium  administeret?  internally;  but  we  may  be 
permitted  to  distrust  these,  since  Harley  has  shown  that 
the  extract  is  entirely  devoid  of  conine,  and  therefore 
innocuous. 

More  recently  cases,  also  entitled  rkaimatk  tfianuSi  havB 
been  reported  cured.  One  of  these  by  Professor  Bemme,* 
of  Berne,  who  attributes  the  euro  to  the  hypodermatic 
injection  of  conine,  waa  the  instance  that  led  Professor 
Steinhauslinf  to  employ  it  in  a  similar  case.  It  had  ha<i 
tlie  effect  of  lessening  the  difficulty  of  breathing  and  the 
general  muscular  rigidity ;  it  diminished  the  number  and 
duration  of  the  spasmodic  seizures,  but  dangers  of  another 
kind  appeared.  At  the  end  of  forty-eight  hours  the  effects 
of  conine  became  too  strong  for  the  opposing  tetanic  action 


•  Therap.  Mmiatohpftp,  1R87,  B«nd  i.  p.  28.  f  l^^^,  p.  S78. 
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on  the  muacles  of  reflpiration,  and  a  eaddcu  attack  of  sufib- 
catioii  came  on,  artificial  respiration  becoming  necessary 
for  restoration  of  the  function.  The  effect  in  tliis  case 
should  not  be  attributed  wholly  to  tho  conine,  as  an  attack 
of  croupous  pneumonia  was  developing. 

Ab  oonino  produces  motor  paralysis,  it  has  been  held  to 
be  antagonistic  to  strycfuiine  ;  but  since  it  has  been  shown  by 
Guttman  that  conine  paralyzes  the  peripheral  terminations 
of  the  motor  nerves,  und  does  not  act  upon  the  cord,  this 
view  must  be  abandoned.  Dei>ided,  clinical  experience  is 
wanting. 

In  a  careful  course  of  investigation,  Bunnan*  has 
studie<l  the  combined  effects  of  conine  and  morphine  on 
the  condition  of  mania,  Q»  finds  the  combined  remedies 
very  useful  to  allay  the  excitement  of  acute  mania.  The 
indications  are  intense  motor  activity  and  wakefulness  as 
concomitants  of  mania. 


ESKRINB:   PHTSOSTTGMIXE. 

Allcaloid  of  Physoetigma  Veneuosa,— the  Ordeal  Bean  of 

OklAbar. 

Bsertdine,— a  Derived  Product  of  EBorlne. 

pREP.tRATiONS. — Formerly  the  extract  wa*  alone  availa- 
ble for  hypodermatic  injection;  but  now,  as  escrine,  the 
active  principle,  is  known  to  represent  tho  drug  in  its  en- 
tirely, that  has  l>een  brought  into  use  for  this  mode  of  ad- 
ministration.    The  hydrochlorate  is  generally  employed; 


*  The  West  Riding  LuoAtJe  Aftylum  Haporti,  vol.  ii.  p.  I,  W  Mf. 
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bot  aooM  prefer  the  aalic^Ute,  and  this  fe  official  in  the 
U.  S.  Pharnttoopoeu. 

Aqtw  deatOIiita  w2 
Aqu»  Uaro-cervi,  Jt.     M. 
fiig. — ^Two  (2)  nLininu  ooataln  aboat  /^  ot  m  grain. 

The  dose  of  eeerine  ranges  between  y}^  to  j\^  of  a  grain 
for  adults. 

The  extract  rauy  be  utilized  for  preparing  solutions  by' 
rubbing  it  up  with  distilled  water  and  filtering.  The  doso 
of  the  extnict  is  from  J  to  J  of  a  grain,  but  in  tetanus 
much  larger  dowea  have  been  given.  It  is  highly  impor- 
tant to  obtain  a  genuine  preparation  of  the  extract,  other- 
wise disappointment  raust  ensue.  Eserine  is  now  almost 
exchirtively  used  for  subciitiuieous  injection. 

pHYaioLOGiCAL  EFFECTS. — The  effecta  of  phyeostigmine  > 
and  eserine  arc  the  same  in  what  mode  soever  they  may 
bo  administered,  but  are  more  rapid  and  pronounced  by 
the  subcutaneous  areolar  tissue.  When  a  full  dose  id 
administered,  giddiness,  a  sense  of  weakness  and  fatigue, 
and  dilKeulty  in  niainttiining  the  vertical  position  and  in 
walking  are  experienced.  The  action  of  the  heart  and  the 
arterial  tension  are  lowered  for  a  brief  period  at  first,  but 
in  a  short  time  the  tension  rises,  and  the  heart-beats  be- 
come more  vigorous.  Toxic  doses  in  man  cause  death  by 
paralysis  of  respiration  and  of  the  heart,  the  whole  muscu- 
lar system,  including  tlie  ttphiuctera,  being  in  a  state  of 
complete  rausculiir  relaxation,  but  the  consciousness  is  pre- 
served until  enrbonie-acid  jioiaoning  clouds  the  mind.  It 
is  a  paralyzer,  but  before  complete  resolution  occurs,  the 
voluntary  muscular  system  is  agitated  by  tremors,  which 
consist  in  alternate  muscular  contraction  and  relaxation. 
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The  contractility  of  tlic  muscles  is  not  destroyed,  uorerei 
impaired,*  The  peripheral  uerve:*  (end-organs)  and  the 
trunks  of  the  norves  are  not  concorncd  in  tlie  paralysis, 
bat  it  is  Bpinal  entirely.  Fhysorttigmine  heightens  rather 
than  impairs  the  sensibility  of  the  sensory  nl*^^'es.  After 
merely  lutliul  (loses  have  been  administered,  the  action  of 
the  heart  continues  after  respiration ;  but,  as  already  stated, 
large,  toxic  dosc^  paralyze  the  heart  in  the  diastole,  and 
this  organ  is  found  aftvr  de^vth  flaccid,  not  at  all  or  very 
feebly  responding  to  galvanic  excitatioi».t 

Contraction  of  the  pupil  is  a  constant  result  of  the  action 
of  phvHOstigmine,  whether  instilled  into  the  eye  or  intro- 
duced into  the  general  system.  This  result  is  doubtle 
due  to  paralysis  of  the  sympathetic  tibrus  and  to  stimulft- 
tion  of  the  third  nerve. 

As  respects  the  intestinal  canal,  the  eifects  of  physostig- 
mme  are  very  distinctive.  It  increases  secretion  decidedly, 
and  therefore  the  number  and  laiity  of  the  alvine  dis- 
charges are  greater. 

TuERAPT. — The  applications  of  physostigmine  in  the 
treutment  of  disease  are  directly  deducible  ft-om  its  physi- 
ological action.  lU  principal  effect  being  on  the  cord,  de- 
stroying its  reflex  function,  obviously  it  U  adapted  to  the 
treatment  of  conditions  in  whirh  the  reflex  function  is  ab- 
normally excited,  as  in  tetaawty  hydrophobia^  strtfthHini'-poison- 
W(f,  etc.  A  great  many  cases  of  tetanus  have  been  treated, 
chiefly  by  the  extract,  and  the  average  pro|>ortion  of  re- 
coveries Ui  deaths  is  one-half.  The  result  in  many  morel 
oMca  would  have  beeu  as  favorable  if  a  better  mode  of 

t»  Fnwef,  Trwrtaclit.M  af  tho  lUiysl  Society  of  Kdinburgh.     W.  liMch- 
kewicli,  V'inrbow'ii  Archiv,  Biad  xxxr.  p.  281. 
t  Arniteln  a.  SitftMduDikj.     (AUtnot  in  Schmidt'^  Jafarbdober,  Bmnd 
eiUL  p.  2M.) 
gg  «2» 
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administration  had  been  followed  and  a  purer  drug  ob- 
tained. Ill  tetanus,  the  ability  of  the  patient  to  swallow 
and  the  absorption  powers  of  tho  stomach  arc  alike  im- 
paired. Hence  the  hypodermatic  method  should  always 
be  adopted  instead  of  the  stomachal.  Furthermore,  the 
quality  of  the  extract  used  in  many  of  the  casea  was  poor, 
and  the  quantity  prescribed  was  too  seldom  governed  by 
the  effects  produced.  Eserine  hypoderraatically  and  in 
quantity  sufficient  to  keep  the  spasms  in  check,  so  that 
the  nourishment  of  the  patient  can  be  efficiently  carried  on, 
ia  tho  pro[»er  mode  of  treatment  in  any  caau  of  hydropho- 
bia in  which  this  alkaloid  is  the  remedy  depended  on. 

Although  theoretically  an  exact  antagonism  exists 
between  strychnine  aud  eserine,  in  actual  triul,  accord- 
ing to  the  report  of  the  British  Association  committee, 
"although  the  symptoms  produced  by  either  substance 
were  modified  considerably  by  the  action  of  the  other, 
there  waa  no  instance  of  recovery  from  a  fatal  dose.'* 

A  very  perfect  antagonism,  through  almost  the  whole 
range  of  their  effects,  has  been  demonstrated  by  Fraser  • 
to  exist  between  atropine  and  physostigmine, — only,  how- 
ever, in  respect  to  lethal  doses,  and  not  to  large  toxic 
doses.  The  committee  above  referred  to  admits  that  this 
antagonism  exists  to  a  "slight  extent,"  but  is  **  more  lim- 
ited than  even  Dr.  Fraser  has  indicated."  This  committee 
baa  also  shown  that  "chloral  hydrate  modifies  to  a  great 
extent  the  action  of  a  fatal  dose  of  Calabar  bean  (physo* 
stii^ninc),  and  in  some  insLaiice^  saves  life  &om  a  fatal 
dose." 

The  use  of  physostigmine  in  epilepsy^  based  on  theoreti- 
cal grounds,  bos  not  been  satisfactory.     Of  late  physostig- 

*  An  ExporimenUl  Resoarcb  un  Uie  Autagonism  bctTeeo  the  Aotioiu) 
of  Fhytostigmiue  and  Atropine.     Edinburgh,  1872. 
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mine  by  h^'podermatic  injection  haa  been  used  succesaftilly 
in  chorea.  Ricss*  einployod  this  remedy  in  forty  cases  on 
which  he  report*,  lie  injected  ^  of  a  grain  once  a  day 
with  entire  success.  He  has  also  aucceedt'd  in  post-hemi- 
fiegic  chorea,  an  obviously  difficult  kind  of  case  for  any 
mode  of  management,  and  in  many  forms  of  trembling 
more  or  less  closely  related  to  chorea  it  has  often  proved 
beneficial,  sometimes  even  curtitlve.  In  proijrfssive paralysis 
of  the  wsanc  the  results  obtained  by  Browne,  although  dia- 
credited  by  "Williams,  justify  further  trials  l)y  the  subcuta- 
neoui)  injection  of  eserine.  Agents  acting  decidedly  as 
paralyzera  of  the  respiratory  ibnction,  as  conium,  golsem- 
iam^  lobelia^  etc.,  have  long  been  known  to  act  ^vorar- 
bly  in  bronchitis^  pulmonary  congestion,  and  pneumonia^  and  to 
tlicm  must  now  be  added  physostigmine,  which  is  reported 
to  have  good  effects  in  these  diseases, 

Next  to  the  use  of  eserine  in  tetanus,  its  most  important 
applications  in  the  treatment  of  <liseaso  are  in  the  field  of 
ophthalmic  practice.  It  \a  now  largely  utied  to  counter- 
balance the  effects  of  atropine  on  the  pupil ;  in  iritis  to 
break  away  or  prevent  the  formation  of  adhesions ;  in 
uU*eratiun  and  suppuration  of  the  cornea;  aflcr  extraction 
of  cataract  to  prevent  suppuration,  and  in  the  operation 
of  iridectomy.  The  curative  influence  of  eserine  in  those 
cases  is  due  to  its  action  in  lowering  the  intraocular  ten- 
sion, in  diminishing  the  conjunctival  secretions  by  con- 
tracting tlie  blood -vcasols,  and  in  checking  the  migration 
of  the  white  Mood-corpU8cle«,t  To  ctlcct  these  important 
purposes,  eserine  is  used  chiefly  by  the  eubcataneous  areolar 
tissue. 


•  Ziiucbrift  Air  Thonpie,  October,  1684. 

f  W««ker  oD  Eserine,  Pilocarpine,  and  Atropine  la  OphUudmic  Diseuet, 
Bui.  04n^rml  de  Thinpeutiqw. 
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According  to  Eber/  eseridine  is  a  new  alkaloid  wbich 
has  existed  preformed  in  the  bean.  Recent  experiniental 
evidence  tends  to  show  Ihat  this  derived  alkaloid  is  inferior 
to  eserinein  respect  to  physiological  activity  and  therapeu- 
tical applications. 

It  acts  with  some  efficiency  when  given  to  the  horse  by 
the  Bubcutaneons  method,  and  causes  abundant  watery 
stools.  In  man  it  has  in  common  with  eserine  similar  prop- 
erties, but  it  is  distinctly  less  active  than  its  progenitor. 


CURARA:  WOORARA. 

An  Extract  made  from  Several  Varieties  of  the  Stryolinos 
Family,  Strychnos  Toxifera  and  others,  it  is  supposed. 


CURARINB. 

An  Alkaloid  obtained  from  Ourara,  and,  belntr  more  Stable 
In  Constitution,  is  more  fit  for  Subcutaneous  lujeutions. 

B  Cuntra,  gr.  i ; 

Aquie  desCillutie,  n^lOO.     M. 
8ig. — Each  mioim  oontainfi  ^^  of  a  grain. 

As  this  extract  is  made  np  of  vegetable  as  well  as  animal 
matters,  and  has  distributed  through  it  various  impurities, 
it  is  necessary  Ui  form  some  estimate  of  its  activity  before 
giving  it  in  disease,  lest  an  accident  occur,  or  it  were  better 
to  act  more  judiciously  and  make  use  of  the  alkaloid  cura- 
rine.  It  has  been  asserted,  also,  that  curarine  is  uncertain 
in  power  and  activity;  but  such  variations  are  due  to  the 
pharmaceutical  processes. 

*  The  Therapeutic  Gazette,  1889,  vol.  xUI.  p.  86. 
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The  active  princi|ile— curarine — had  better  be  em- 
ployed in  place  of  curara.  In  the  form  of  sulphate  it  is 
readily  soluble  in  water.  The  dose  is  ^J^  to  -j-f^  of  a 
grain.  The  solutions  should  be  carefully  filtered,  espe- 
cially those  of  the  crude  drug. 

PuYSiOLOOiCAL  ACTIONS. — The  actiotia  of  curara  have 
been  investigated  in  the  most  thorough  manner  by  Ber- 
nard, Kolliker,  Kiihne,  and  othera.  It  ia  a  necessary  part 
of  the  etiuipment  of  a  physiological  laboratory  since  Ber- 
nard* made  his  historical  observations  on  its  action. 

Curara  is  locally  an  irritant  If  tlic  solutions  arc  care- 
fully prepared,  no  little  pain  and  smarting  are  felt  at  the 
point  where  the  injection  is  made, — inflammation  follows, 
an  abscess  fonns,  and  an  ulcer  remmns.  Thi^  is  not  a 
constant,  but  a  common  result,  and  should  be  mentioned 
before  the  injectionsi  are  practised. 

Applied  to  the  unbroken  skin  or  mucous  membrane  no 
effect  follows.  Introduced  into  the  stomach  it  rarely  pro- 
duces any  toxic  symptoms,  although  it  is  probable  slov 
absorption  may  take  place,  and  ultimately  characteristic 
effects  appear.  Applied  to  a  denuded  surface,  or  subcuta- 
ueoosly,  diffusion  into  the  blood  is  rapid.  It  is  a  paralyser 
of  the  nervous  system  of  animal  life.  An  early  symptom 
is  disturbance  of  vision,  strabismus,  double  vision,  ptosis, — 
the  upper  eyelids  falling  well  over  the  eyes.  Next,  weak- 
ness of  the  lower  extremities  (paresis)  comes  on,  extending 
ultimately  to  all  the  voluntary  muscles.  Death  ensues 
from  paralysis  of  the  respiratory  fiinction.  The  paralyzing 
action  of  cunuTi  is  not  in  the  muscles,  for  they  retain  their 
ILillerian  irritability,  but  in  the  terminations  of  the  uervee 


*  Le^u  lur  U  Pbyiiologie  et  PiObologM  du  SysUmt  N«nr«ux,  tame 
L  p.  IM. 
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in  the  muscles^ — the  end-organa  of  the  motor  nerves. 
is  this  compk'ttf  paralyzing  action,  involving  the  nervea^ 
only,  and  leaving  the  luuscleB  intact,  that  renders  cunira 
Buch  an  important  agent  in  physiological  researcli. 

The  careful  experiments  of  Hammond  and  Mitchell  *  on'' 
two  varieties  of  curara — carrovfil  and  vao — throw  some  im- 
portant light  on  the  subject  of  the  action  of  curara.    Tbi 
two  varieties  were  similar  in  mode  and  character  of  action  " 
but  differed  in  power, ^ — vao  being  muL-h  feebler.     In  their 
experiment.^,  death  was  caused  by  paralysis  of  the  hear 
its  muscular  tissue  having  lost  contractility. 

According  to  the  observations  of  MM.  Voiain  and  Liou- 
vilicit  when  curara  is  injected  subcutancously,  a  atattt  of 
shivering  and  feverishnesa,  trembling,  a  rapid  and  weat 
pulse,  sweating,  quickly  follow.     In  a  few  minutes  the  pa 
ralysis  begins,  and  extends  to  all  the  voluntary  system. 
prcHsurc  by  a  ligature  is  made  above  the  point  where  the" 
poison  is  insertx?d,  its  entrance  into  the  general  mass  of  the 
blood  is  impeded.     If  artificial  respiration  is  maintained 
in  animals,  death  may  be  averted,  even  when  a  lethal  dose 
has  been  given,  so  rapidly  is  it  eliminated  by  the  urine, 
which,  indeed,  may  be  actively  poisonous.     Distinct  traces      - 
of  sugar  are  also  found  in  the  urine,  whence  the  condition^H 
is  entitled  "  curara  diabetes."  J  ^* 

Therapy.— When  the  first  publications  were  made,  set- 
ting forth  its  peculiar  iiction,  very  confident  liopes  were 
entertained  that  a  Hi>ecifie  for  teOrmts  ha<l  been  discovered. 
It  failed  in  the  hands  of  Follin,  Gintrac,  Comoz,  and  Rich-_ 
ard,  and  was  successfiil  in  the  hands  of  Gherini,  Demmc 

•  The  Americttii  Journal  of  tin*  Mi-dicul  Sciciiccw,  July,  1859. 
f  ArcliivGj  Oen<3ral  de  Mt-decine,  October,  1866. 

X  h.  Hermann,  Lohrbucb  dcr  oxporiiDentaUea  ToxicoU^gie.   Berlin,  1874, 
p.  805. 
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Lochner,  and  Spencer  Wells.*  In  most  of  the  succeMftil 
cases  it  was  used  endermatically  as  well  as  hypodertnati- 
callj.  Of  twelve  oa.«t'a  treated  by  the  hyptiderinatic  injec- 
don,  four  terminated  favorably.  Aceording  to  the  statistics 
of  Demme,  of  twenty-two  cases  treated  by  c-urara,  adminis- 
tered in  either  mode»  eight  recovered.  Professor  i^uscb 
treated  eleven  cases  of  tetanus  by  curara,  and  six  recov- 
ered ;  but,  aa  the  professor  thinks  this  agent  i«  adapted  only 
to  the  more  chronic  cases,  our  estimate  of  it^  value  must  not 
be  too  high,  for  chronic  cases  often  terminate  in  recovery 
under  the  most  diverse  methods  of  treatment. 

In  the  succeasfal  cases,  large  doses  of  curani  were  ad- 
ministered. Spencer  Wells  injected  ^^  of  a  grain  at  a 
[  dose.  The  dose  ranges  from  Vff  ^^  sV  ^^  *^  grain.  The 
frequency  of  administration  will  be  governed  by  the  effects 
Qpon  the  spasms. 

Curara  has  also  been  used  in  ntrychni7}ejm}s(mwg,  but  with- 
out sufficient  success  to  justify  its  employment  iu  this  class 
of  cases.  It  does  not  bear  the  relation  of  a  physiological 
I  antagonist  to  strychnine,  and  hence  should  n<*t  be  used 
against  the  toxic  symptoms  caused  by  tliis  agent 

Although  the  reports  are  contradictory  in  respect  to  the 
utility  of  curara  in  ep>fq>^i/^  it  yet  deserves  a  more  careful 
trial  than  has  Iwen  accorded  it  hitherto.  Kunzef  advo- 
cates its  U9e«  and  reports  that  in  many  cases  marked  im- 
provement followed  its  admini«trution.  He  practiced  the 
injections  once  a  week,  nsing  2J  grains  each  time,  and  this 
qaantity  he  says  produces  no  distinct  physiolop^cAl  effects. 
Of  thirteen  old  epileptics,  three  were  cured  by  this  treat- 
ment 

Dr.  Watson  t  reports  a  case,  which  he  diagnosticated 

*  Kulenberg^op.  ciL  f  D«it*che  Zeitac.  fiir  pnikt-  M«d-,  1877,  No.  I. 

X  Tfa«  Am^rkui  Journ*!  of  Um  Medica)  ScimKO,  Julj,  ItfTS. 
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hydrophobia,  an  opinion  in  which  Professor  Flint  oon- 
ciirred ;  but  recovery  ensued  after  the  hypodermatic  in- 
jection of  curara.  The  first  dose  was  -j^j-  of  a  grain,  and 
snbsoquently  }•  of  a  grain  and  ^  of  a  grain  were  injected. 
The  details  of  the  case  are  well  and  accurately  told,  and 
the  conclusion  seems  entirely  justified. 

An  Italian  case  of  hydrophobia  has  l>ecn  reported  cared 
by  curara.  Injections  of  morphine  and  inhalations  of 
chlorofomi  had  been  used  without  success.  Tlien  curara 
was  administered  until  paralytic  symptoms  occurred,  when 
it  wa8  suspended.  Then  the  symptoms  of  hydrophobia 
recurring,  curara  was  used  again  with  like  success.* 


V 
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Nltro-glyoeria. 
Sodil  Nltrituxn. 


[  QlonoiutHf  Liquor  TWnJfrfn,  rfc] 
[J^ariU  of  Sodium.] 


This  group  of  medicinal  agents  consists  of  nitrites, 
which  agree  in  the  "  eharacter"  of  the  actions  produced 
by  them  but  not  in  the  "  degree." 

Being  an  extremely  volatile  and  diffusible  substance,  it 
is  difficult  to  preserve  and  use  amyl  nitrite.  When  ad- 
ministered in  vapor  by  inhalation,  the  usual  mode  of  giving 
it,  the  form  of  perl,  or  of  solution  in  alcohol,  is  sufficiently 
convenient.  For  subcutaneous  injection  the  agent  itself 
is  used, — from  2  to  5  drops  being  given  at  a  time. 

Nitro-glycerin  is  used  in  the  form  of  a  solution  in  alco- 
hol having  the  strength  of  one  per  cent., — one  minim  of 
nitro-glycerin  to  one  hundred  minims  of  alcohol.  It  is 
this   solution  which  is    known   as   "Liquor  Trinitrin,* 

*  La  Franc?  UMioile,  August,  1870,  p.  Ml. 
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**  Glonoin,"  etc  The  initial  doee  ia  1  minim,  increased  at 
each  dose»  or  each  day,  by  a  minim  nntil  the  charact^riatio 
effet'tB  are  felt  by  the  patient, — flushing  of  the  face,  head- 
ache, dizziness, — all  of  the  most  tranaient  character,  and 

.all  disappearing  at  the  same  dme  or  in  seconds,  merely, 
after  appearing. 

The  effects  of  amyl  nitrite,  when  given  by  the  hypoder- 
matic method,  are  similar  to  but  le^^a  rapid  tbflii  by  inhala- 
tion. The  actions  arc  uniformly  the  same.  Increased 
movement  of  the  heart ;  lowering  of  the  arterial  tension ; 
flusliing  of  the  face;  fulness  and  distention  of  the  head, 
and  headache  sometimes  very  violent ;  singing  in  the  cars ; 
vertigo,  confusion  of  mind,  and  even  unconsciousness, 
result  from  the  inhalation  of  the  vaiH)r.  Wliilat  these 
effects  occur  as  the  inlmiation  is  proceeding,  when  thrown 
under  the  skin  an  interval  of  appreciable  duration  is  ob- 

rBerved  before  the  action  begins.  The  dilaiHiion  of  the 
vessels,  a  result  of  the  paralyzing  action  exrrted  by  amyl 
nitrite  on  the  vaso-motor  system,  is  the  central  fact  of  its 
physiological  [>o\vers,  for  on  this  depends  all  the  other 
phenomena.  The  applications  of  the  remedy  are  based  on 
this  property.  AJthough  inhalation  ia  a  convenient  mode 
of  administration,  it  is  not  proper  when  the  respiration  ia 
&iling,  or  when  irrespirable  gases  have  filled  the  pulmo- 
nary Tcsiclee.  Consequently,  the  subcutancouH  injection 
of  amyl  nitrite  may  be  of  immense  utility  in  failure  of 
the  heart  and  of  the  respiration,  in  cases  of  angina  pectcria, 
chloroform  narcosis,  sur^icrU  shock,  cholera  a^phi/rkiy  and  allied 

bStates.  The  indication  is  to  take  off  the  vascular  tension, 
and  the  result  is  the  heart  is  freed  from  restraint  Dr. 
F.  A.  Burrall,  of  New  York,*  states  that  ho  has  "  a  record 


•  The  New  Toric  Medical  Reor>ra,  Mareb  26,  1882,  p.  396. 
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of  nine  oases,  in  all  of  which  impending  death  from  clilo- 
rofomi  seems  to  have  been  averted  by  nitrite  of  amyl' 
administered  hypodermutit^ally. 


LOBEM27S. 

An  Active  Prtnoipld  derived  from  Lobelia  Infiata*  oi 
Ck>UDtry,  and  Ix)beU£B  NlcotiaxuefoUa,  of  Madras. 


These  lobelia  plants  contain  two  alkaloids, — one  a 
which  is  lobeline,  and  the  other  a  solid  alkaloid  which 
has  a  decided  emetic  quality,  but  agrees  with  the  liqi 
alkaloid  in  properties. 

Propkrtiks  op  Lobeline. — The  alkaloid  lobeline  i» 
oily  substance  of  a  yellowish  jiaseiug  into  a  reddish-brown 
color,  which  becomes  darker  on  exposure  to  air.  In 
physical  qualities  lobeline  resembles  nicotine,  the  active 
principle  of  tobacco.  As  the  alkaloid  is  unsuitable  far 
hypodermatic  injection  by  reason  of  its  insolubility,  the 
sulphate,  which  is  freely  soluble,  ia  employed  for  thja. 
purpose.  ^H 

Much  diiference  of  opinion  exists  as  to  the  dosage  whiclfl 
shall  be  both  efficient  and  safe.     Murrell  holds  that  ^^ 
to  ^  of  a  grain  are  the  proper  gnwlations  of  strength  to 
be  used  by  hypodermatic  injection ;  when  given  by  tho 
stomach  a  larger  quantity — about  one-third  more — can 
administi^red.     It  is  conceded  on  all  sides  that  lobelln 
more  suitably,  as  it  is  more  effectively,  given  by  sa 
taneous  injection. 

Lobeline  is  a  depresso-motor  and  to  a  slight  extent 
sensory  depressant.     It  lessens  and   nltiniat-ely  suspenda 
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the  reflex  fanctions,  causes  numbness  and  tiu/rling  fol- 
lowed by  paresis  of  the  lower  extremities,  and,  like  curara 
and  nicotine,  paralyzes  the  end-organs  of  the  motor  nerves 
first,  the  paralysis  thence  extending  to  the  cord.  It  affecta 
the  muscles  of  respiration  in  a  similar  manner, — ^first 
weakens  and  uUiniately  paralyzes  tliera,  so  that  death 
occurs  by  failure  of  respiration,  the  lunga  ceasinjr  to  act 
before  the  heart  (Dreaer*).  With  the  approach  of  death, 
tetanic  spasms  seize  the  voluntary  muscles,  and  fibril- 
lary trembling  occurs  in  the  intervals  of  the  muscalar 
attack  ft- 

At  tirst,  lobeline  raiaes  the  arterial  tension,  but  it  soon 
fiUls  again,  passing,  indeed,  below  normal.  The  heart's 
action  increases,  and  the  rate  of  pulsatioti  goes  consider- 
ably above  the  normal,  this  result  being  due  to  paralysis 
of  the  pneumogiwtrio  and  the  consequent  removal  of  the 
inhibition ;  finally,  the  heart's  action  is  arrested  in  the 
diastole  and  the  cavities  arc  found  fully  distended. 

During  the  period  of  maximum  activity  the  skin  grows 
warm  and  a  more  or  less  profuse  sweat  breaks  out  over 
the  whole  surface.  How  much  of  this  is  a  mere  relaxa- 
tion of  the  skin,  due  to  the  nauseating  effect  of  the  lobe- 
line,  }uu  not  been  stated,  nor  has  it  been  estimated. 

Excretion  of  lobeline  takes  place  through  the  kidneys. 
In  its  passage  through  these  organs,  lobeline  or  some  of 
Its  products  stimulate  the  secretory  activity  of  the  organ, 
and  the  tlow  of  urine  is  increased.  By  some  lobelia  is 
regarded  as  a  diuretic,  so  constant  a  phenomenon  is  the 
larger  quantity  of  urine  discharged  af^i^r  its  exhibition.! 

In  its  therapcuticcd  applicathna  lobeline  is  restricted  to  the 


*  ArcKiv  far«xp»rimcntelle  Palhologt*  und  rharmftkologie^  1889,  p.  287. 
t  Metrk'fl  BuIloUn,  Varcb,  1890. 
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treatment  of  spasmodic  diseases.  Especially  in  asthma  has 
lobelia  long  been  considered  a  valuable  remedy^  altliough 
known  to  lose  its  effects  by  repetition.  The  alkaloid,  or 
rather  its  salts,  are  given,  of  which  the  sulphate  is  pre- 
ferred. Administered  hypodcrmutically,  the  effects  can 
be  obtained  with  ^kf^  to  ||^  of  a  grain,  according  to  Mur- 
rell,  but  larger  doses  are  necessary  if  decided  effects  are 
to  be  produced.  According  to  Nunez,*  it  is  safe  to  give 
in  pill  form  from  |  of  a  grain  to  6  grwna  in  twenty-four 
hours.  Nevertheless,  it  may  seriously  be  doubted  whether 
a  daily  dose  of  6  grains  be  safe,  since  Breser,  in  a  criticism 
of  Nunez's  statement,  says  respecting  his  own  cxporicnce, 
"  Von  gutem  Merck'schen  Lobelin  aus  Samen  mochte  ich 
40  eg.  (6  grs.)  am  Menschen  sicher  nicht  riskiren."  As 
the  subcutaneous  injection  of  lobeline  is  much  more  effec- 
tive than  the  stomachal  and  much  more  decided  in  thera- 
peutical property,  it  is  necessary  to  have  a  clear  notion 
of  the  dosage  required.  As  in  the  case  of  children  the 
dose  given  lias  ranged  between  -j^j^  and  ^^  of  a  grain,  and 
BO  much  is  clear,  that  1  grain  will  not  prove  too  much  for 
adults,  provided  smaller  doses — ^  to  |  of  a  grain — are 
given  until  the  physiological  susceptibilities  of  the  patient 
are  ascertained ;  for  idiosyncrasy  plays  so  large  a  part  in 
the  action  of  medicaments  that  its  influence  should  always 
be  measured,  if  possible. 

Besides  asthma,  cases  of  bronchitis  after  the  acute 
symptoms  have  subsided,  of  emphysema  with  spasmodic 
seizures,  and  the  neuroses  of  the  respiratory  organs  in 
general  are  benefited  by  lobeline  suitably  administered 
by  subcutaneous  injection. 


•  The  BriLbh  Medical  Joum&l,  188D,  p.  1051.    Quoted  by  Thenp.  Monat- 
abefte,  181K),  p.  1'jO. 
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NICOTINK. 
An  Allndold  obtained  from  Niootiana  Tabaoum. 

It  is  an  oily  liquid,  eolorleKS  when  fresh  and  pure,  \vith 
little  odor,  but  a  pungent  taste,  leaving  in  the  throat  an 
after-sense  of  acridity  with  constriction. 

It  is  feasible  to  prepare  a  soludon  from  the  alkaloid 
itself,  and  Dujardin-Beaumcts  suggests  the  following  for- 
mula: 

B    Nicottno,  1  g:rafnme;  • 

AqiuB  dcfitillaUp,  1000  gnuxunei.     M. 
SIg. — Sftch  gramme  of  this  solution  contaiiu  one  (I)  roilligrunnie  of  nico- 
tino. 

So  powerful  is  nicotine  that  the  initial  dose  shoald  not 
exceed  1  milligramme,  or  yj^  of  a  grain. 

Physiolooical  Effectb. — Nicotine  is  one  of  the  most 
deadly  poisons,  ranking  in  tliis  respect  with  prussic  acid. 
In  its  local  action  it  is  somewhat  irritant.  In  its  remote 
or  systemic  action  it  strongly  depresses  the  nervous  and 
vascuUr  systems.  At  first  respiration  is  slightly  acceler- 
ated, and  is  accompanied  by  a  bruit,  produced,  according 
to  Bernard,  by  a  very  abrupt  contraction  of  the  diaphragm. 
Slowness  and  feebleness  of  respiration  soon  succeed  to 
this  acceleration.  The  pupils  dilate,  and  convulsive  phe- 
nomena make  their  appearance  in  the  eyes  and  cxtremi- 
tii-s,  partly  of  a  clonic,  and  partly  of  a  tonic  or  tetanic 
character.  Coniplete  adynamia  supervenes,  accompanied 
by  muscular  trembling;  the  action  of  the  heart  becomes 
exce«'dingly  feeble,  and  death  takes  place  by  failure  of  the 
circulatiou  (paralysis  of  the  heart).* 


*  Tolpiui,  M«d.  Tox.    Article  on  Nicotine. 
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Therapy. — Nicotine  has  been  eniployetl  with  suooess  in 
the  treatment  of  kdmus.  About  one-half  of  the  traumatic 
cases  treated  with  it  get  well, — a  proportion  of  recoveries 
greuter  than  with  any  otlier  remedy  except  physostigmine. 

Professor  Houghton,  of  Dublin,  who  was  probably  Uie 
first  to  employ  tbiB  agent  in  tetanus,  ascei'tuined  ex](en- 
mentally  that  it  is  a  physiological  antagouiflt  to  strychnine. 
More  recent  investigations  have  shown  that  this  antago- 
nism is  partial  only,  and  cannot  be  depended  on  in  the 
treatment  of  poisoning. 

Nicotine  is  indicated  iu  spasmodic  asthnut,  certain  casos 
of  angina  pcdoriSy  coUCy  strangulated  hernia^  etc.,  but  I  know 
of  no  instance  in  which  it  has  been  used  for  the  relief  of 
these  conditions. 

Caeca  of  obstinate  convulsive  ftc,  " histrionic  spasm"  and 
local  musctdar  spasm  are  of  a  nature,  theoretically  speaking, 
to  be  benefited  by  the  subcutaneous  injection  of  nicotine. 

rTHK  Solution  and  Dobb. — The  Acidum  Hydrocyanicwn 
Ddutum  of  the  U.  S.  PharmacopGeia  is  the  preparation 
which  I  have  employed  for  hypodermatic  use.  The  max- 
imum quantity  which  I  have  used  is  4  minims,  but  this 
amount  may  not  be  safe  in  many  cases.  It  shoxild  not  be 
forgotten  that  the  action  of  hydrocyanic  acid  ia  so  rapid 
that  a  toxic  dose  introduced  under  the  skin  would  infalli- 
bly destroy  life  before  any  measures  could  be  employed 
for  relief.  For  ordinary  purposes,  2  minima  of  the  offi- 
cial solution  will  be  sufficient  for  hypodermatic  injectiou. 
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As  its  cffectfl  are  quickly  expeaded,  it  may  be  repeated 
frequently, — as  often  aa  every  two  hours. 

PuYSiOLoaiCAL  Effects. — Locally,  the  efiecta  are  some- 
what irritant,  but  are  not  more  so  tban  a  solution  of  mor- 
phine. A  metallic  taste,  slight  BalivutJon,  faint  nausea, 
giddincea,  and  sighing  respiration  arc  the  only  systemic 
eflecta  which  I  have  observed  from  the  doses  I  ventured 
to  adiuinister. 

Tberapy. — The  good  effecta  sometimes  produced  in 
mnUal  disorders  by  prussic  acid,  when  admioistorcd  by  the 
stomach,  are  more  conspicuously  exhibited  when  the 
remedy  is  injected  under  the  skin.*  It  is  adapted  to 
acute  cases,  in  which  power  is  in  excess.  Cases  of  mania 
or  melancholia,  in  which  the  subcutaneous  injection  of 
morphine  proves  hurtful,  are  benefited  by  prussic  acid,  und 
vice  ver9(L 

I  have  used  )iydrocyanic  acid  hypoderroalically  in  spas- 
modic aathma,  but  without  moderating  the  ])aroxysm8.  It  is 
indicated  in  angina  pectoris  and  other  cardiac  neuroses,  but 
I  am  not  aware  of  any  instances  in  which  it  has  been  tried. 

As  a  remedy  for  gastralgia  when  a  simple  neurosis  of  tlto 
stomach,  it  is  undoubtedly  useful.  lu  nausea  and  vomiting 
due  to  functional  disturbance,  and  enpooially  those  cases  in 
which  morphine  and  atropine  disagree,  it  may  be  osod 
with  a  confident  expectation  of  affording  relief.  But,  as  a 
general  practice,  the  subcutaneous  injection  of  prussic  acid 
in  those  stomach  disorders  is,  in  respect  to  promptness  and 
efficiency,  greatly  inferior  to  other  remedies  now  available 
for  this  mode  of  treatment. 

The  injection  may  be  practised  over  the  epigastrium  in 
cases  of  vomiting. 


*  McLood,  The  Kedical  Timeft  wid  Oaxotte,  Mfttch,  186a. 
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W.  Prcjror,*  who  has  carefully  inveatigatud  the  phyaio- 
logic&l  action  of  prussic  acid,  affirms  that  atropine  is  a 
phyBiological  antidote.  His  researches  have  conducted 
him  to  the  conclusions  that  prussic  acid  acts  by  depriving 
the  blood  of  its  oxygen,  and  that  in  very  large  doses  it 
paralyzes  the  heart.  He  considers  atropine  the  anta<:^oniet 
to  this  action  by  maiutaiuiug  the  action  of  the  heart.  I 
have  carefully  repeated  the  escperiments  of  Proycr,  and 
am  unable  to  confinn  tbcm.t  I  find  that  animals  (catsl^l 
fully  under  the  influence  of  atropine  are  speedily  dcstroye^M 
by  poisonous  doses  of  pruiiflic  acid, — just  as  speedily^  in- 
deed, as  if  atropine  had  not  been  administered.  If  ad- 
ministered simultaneously,  or  atropine  soon  after  pruaeic 
acid,  the  result  is  the  same. 

•  The  Prmctitionor,  vol.  i.  p.  106. 

t  P^iae  Snay  of  Amuricaa  McdioU  Aaioaatioo,  for  1869,  on  Atropine. 


C:  AGENTS  ACTING  ON  THE  GASTRO-INTESTINAL  CANAL. 


Mnctics. 

APOMORPfllNE:   APOCODEINE. 

Apomorphine.     [An  Jlkatoid  derived  frvm  JTorpAtiw.] 
Apooodeine.     [An  Alkaloid  derived  from  Codeine,'] 

Apotnorphint  is  obtained  from  morphine  by  beating  it  in 
closed  tabes  with  hydrochloric  acid.  An  atom  uf  water 
removed  from  morphine  leaves  apomorphine^  and  hydro- 
clilorate  of  apomorphine  is  formed  by  the  combination  of 
the  alkaloid  with  the  hydrochloric  acid. 

Apocodeine  ie  procured  from  the  principle  in  opium  called 
codeitUi  by  acting  on  it,  in  closed  tubcH,  with  zinc  chloride. 
The  result  here  is  the  same  as  in  the  fonner  case, — i'.<'.,aa 
atom  of  water  is  removed  and  apocoddne  remains,  and  thia 
may  be  combined  with  an  acid  forming  any  desired  salt: 
as,  for  ejcample,  with  sulphuric  acid,  forms  sulphate  of 
apocodeine. 

The  following  recipes  are  suitable  for  hypodermatic 
injection : 

B   Apomorphlnn  hydrochlontt. ,  gr.  ij  ; 

AqtUB  deitilUtB  vd  Kqiu»  chloroformi,  ^  i.     H. 
6ig. — ^fteen  (16)  tnialms  cfmUin  ^^t  cf  a  pmia,  newly. 

B  Apooodeifue  bydrochlont.,  gr.  y ; 

AqiUB  dwtiUatJB  vel  aqus  cblorafunni,  J  L     H. 
Sig— Daw,  fift«eo  (IS)  to  iweatj  (20)  minima. 
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Dr.  Gee  ♦  made  the  first  proper  study  of  the  physiologiJ 
cal  actions  of  apomorphine.    He  ascertained  tliat  it  hsu 
emetic  property,  ui»d  tliat  ita  action  is  characterized  by 
aaddenness  in  coming  on,  and  effici«ncy.     In  a  few  min- 
utes after  the  injection  ia  practiaed  some  nausea,  giddiDeas,      i 
and  headache  are  experienced  and  vomiting  occara  ab-^H 
ruptly  and  thoroughly  in  from  five  to  twenty  minutes.   At^^ 
the  first  etfort  the  stomach  is  well  emptied ;  but  the  vomit- 
ing recurs  a  few  times  at  intervals  of  a  quarter-  to  a  half- 
hour.     Such  is  the  ordinary  conrao  of  action  of  a  euffi-^J 
cient  but  still  small  dose.     U'  a  lull  dose  is  given  by  tlie^^ 
subcutaneous  areolar  tissue,  there  occur  headache,  vertigo, 
nausea,  a  cold  sweat,  a  quick,  small,  feeble  pulse,  depres- 
sion and  drowsiness,  and  profuse  vomiting,  followed  by_ 
prolonged  sleep. 

A  very  alarming  condition  of  depression — a  i*tate  of  col- 
la}>ae,  indeed — has  been  caused  in  children  and  inebriatesl 
by  the  hypodermatic  injection  of  a  full  dose.    Toxic  doaesj 
in  animals  cause  at  first  great  excitement,  vomiting,  fol- 
lowed by  muscular  trembling,  paralysis,  and  convuUions-t 
It  doea  not  seem  to  affect  the  blood -pressure,  {  nor  the 
motor  and  sensory  nerves ;  the  respirations  at  first  greatly 
increase  in  number,  but  ultimately  become  more  shallow^ 
and  infrequent,  death  occurring  from  paralysis  of  thfl 
respiratory  function.  § 

The  dose  to  procure  emesis,  in  giving  apomorphine  bj 
the  Htomach,  must  approach  the  toxic  to  bring  about  the 
result  with  certainty;  whilst  administering  it  subcutane-1 


*  St  Butholomew's  Hotpitol  Reports,  1809,  vol.  v. 
t  E.  Hariiftck,  ArchiT  fur expcrimctit«Ile  Pathologie  und  PhArmakb 
13flnd  ii.  p.  21U. 
X  Siebert,  Schmidt'd  Jahrbiicber,  Band  cxv.  p.  14. 
}  Tnuisactioiu  of  the  Boyal  Society,  vol.  xvii.  p.  490. 
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oubIv,  the  ordinary  dosage  Buffices.  From  ^  to  ^  of  a 
grain,  according  to  the  age  of  the  patient,  hy  the  hypoder- 
matic method)  apomorphinc  is  a  safe  and  efficient  emetic, 
acting  in  a  relatively  short  time, — from  fifteen  to  thirty 
minutes, — and  then  coming  on  with  marked  Bitdden- 
ness. 

We  owe  to  Br.  Murrell  the  demonstration  of  the  impor- 
\i\\\i  fiict  t)mt  hy  the  stomachal  adiiiiniritration  apomorpliine 
is  an  efficient  expectorant  rather  than  emetic.  The  expec- 
torant property  is  the  more  i)Owerful  the  more  decided  the 
dose,  if  the  stomach  be  the  avenue  of  ndmisnion  to  the 
blood ;  but  it  is  also  exhibited  very  decidedly  when  thrown 
under  the  skin.     The  facts  may  }>u  formulati^d  thus : 

To  obUiin  certain^  prompt,  and  powerful  emesis,  prescribe 
apomorphine  subcutanoously. 

To  obtain  the  most  efficient  and  certain  expectorant 
action,  prescribe  iipomorphine  or  apocodeino  (see/ww/)  by 
the  stomach  or  by  the  subcutaneous  injection. 

As  an  c^rptf^UmxtH^  apomorphine  acta  with  unusual  suo- 
c«6e,  for  these  agents — the  expectorants — are  notoriously 
uncertain  and  inefficient,  except,  if  we  may  do  so,  thU 
new  contribution  to  the  group.  Tl»e  mode  of  its  action  M 
rather  uncommon ;  indeed,  it  may  be  said  that  none  other 
can  properly  be  individualized  in  this  war.  It  acts  within 
ten  to  thirty  minutes,  and  causes  the  separation  and  extru- 
sion of  a  large  amount  of  bronchial  mucus.  The  larger 
the  dose,  provided  it  does  not  cause  emesii*,  the  more  cer- 
tain and  satisfactory  ita  exfwctorant  effecfc*.  Benides  con- 
tributing to  the  formation  of  mucus,  apomorphine  has  • 
sedative  effect,  and  allays  cungh  and  various  kinds  of  spasm 
which  iKicur  in  the  broncho-pulmonary  area. 

Apocodeine  has  propcrtiee  similar  to  apomorpliino.  It 
is  rather  more  powerful  as  an  expectorant,  per  se,  without 
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bodies  in  tho  cesophtujus^  in  the  yiares^  and  elsewhere,  and  for 
that  trouble*<>me  affection,  icmter  cough.  Attacks  of  cpilepsi/ 
have  been  prevented  by  injecting  apomorphine  just  before 
the  seizure,  or  in  the  interval  between  the  aura  and  the 
onset  of  the  convulsion,  if  the  time  permit. 

In  poisoning^  when  the  irritant  and  toxic  matters  are  yet 
in  the  stomach  (and  especially  in  narcotic  poisoning)  and 
the  ordinary  emetics  make  no  impressioii,  the  subcutane- 
ous injection  of  apomorphine  ih  a  precious  resource. 

Instead  of  apomorphine,  apocodeine  may  be  utilized  as 
till'  remedy.  Although  posseaacd  of  the  same  or  corre- 
sponding powers,  it  is  less  active  and  can  be  used  in  full 
doses  with  less  danger.  The  dose  of  apocodeine  ranges 
between  ^^^  of  a  grain  and  1  grain,  without  incoiiVLMiience, 
provided  the  smallest  dose  mentioned  is  first  administered, 
and  a  gradual  increase  in  the  amount  made  subsequently 
until  the  maximum  is  reached.  If  the  dose  is  rightly  pro- 
portioned to  the  conditions  present,  there  is  no  doubt  of 
the  utility  and  success  with  which  apocodeine  may  be 
prescribed,  aiid  in  the  cases  to  which  apomorphine  is 
adapted.  Especially  does  it  seem  to  be  best  suited  to  the 
treatment  of  such  diseases  aa  the  c^ttarrhal  affections  of  the 
broncho-pulmonary  mucous  membrane,  when  the  state 
of  the  part  is  such  as  to  require  an  efficient  expectorant  or 
emetic 

Dr.  Kormann*  states  that  he  has  found  apomorphine  of 
exceeding  utility  in  the  catarrhal  affections  of  the  bronchi 
and  lungs  succeeding  to  mea>)>1es,  scarlatina,  and  other 
maladies.  AVithout  causing  nausea,  vomiting,  or  disor- 
ders of  the  digestive  organs,  it  lowers  the  temperature, 
makes  expet:toration  easy,  and  leaweiis  the  cough.     Dr. 


•  The  New  York  M«dic«l  Beoon),  1881,  p.  2W, 
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Fliesburfj,*  of  Hudfion,  Wisconsin,  has  expressed  a  decided 
opinion  in  favor  of  apomorpbine,  in  the  class  of  fasea 
above  mentioned,  as  the  proper  sphere  of  its  action, — 
namely,  catarrhal  iuflammation  of  the  lungs  and  brouehi. 
FlieBburg  has  had  tlic  same  success  in  the  chise  of  cases 
referred  to  by  Kormann,  in  respect  to  the  manner  in  which 
the  remedy  acts  and  the  nature  of  its  curative  powers.  Dr. 
Samuels  also  iinds  apomor{)hine  a  mi.>at  valuable  medicine 
in  croup. 

Besides  others,  some  of  whom  have  been  mentioned. 
Beck  has  used  apomorphine  as  an  expectorant  with  much 
. success.  His  paper  originally  appeared  in  the  Deuisches 
Med,  Wockcnschrift  for  February,  1881.  His  conclusion  is 
that  apomorphine  is  superior  to  any  o(  the  older  ejcpec- 
torants  that  have  hitherto  been  employed  in  the  treatment 
of  pulmonary  aflections.  Beck  also  asserts  that  tlie  earlier 
in  the  case  the  apomorphine  is  used  the  better  the  results, 
— that  is,  during  the  Hr«t  and  dry  stiige,  before  the  onset 
of  tlie  expectoration,  ita  effects  are  most  favorable  because 
it  starts  some  flow  of  mucus  and  moderates  the  distressing 
symptoms. 

In  the  treatment  of  catarrhal  affections  of  the  broncho- 
pulmonary mucous  membrane,  apocodeine  may  be  given 
inHtca<i  of  apomorphine,  for  the  reason  that  the  former  is 
quite  as  effective  as  the  latter,  and  ia  far  leas  dangerous 
and  less  apt  to  produce  those  anomalous  symptoms  in 
which  BO  much  danger  lurks. 

Note. — It  is  said  that  the  injection  of  five  (5)  to  fifteen 
(15)  drops  of  ohlorodyne  curi«  an  ac^ute  diarrhcea  imme- 
diately. The  best  point  for  inserting  the  medic;iment  is  in 
the  walls  of  the  ab<lomen. 


»  The  Thorapciiiic  Gaaette,  1887,  vol.  ii.  p.  0G6. 
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Cathartka. 

The  attt'inpte  that  have  been  made  to  utilize  Uio  8u1>cu- 
taneous  tieaue  of  the  abdomen  and  back  aa  the  point  of 
entrance  into  the  eystem  of  various  purgatives  have  not 
resulted  very  happily.  It  is  true  that  in  this  way  varioua 
remedies  may  he  adminiBtennl,  but  the  afler-oonsequenoes 
are  apt  to  prohibit  their  further  use. 

The  resins  of  podophyllin,  jalap,  scammony,  and  others 
have  been  injected.  They  are  best  diaaolved  in  oil  of  vas- 
eline for  this  purpose.  The  dose  should  be  regulated  by 
the  age  and  euscei)tibiHty  of  the  subject. 

In  a  research  on  podophyllinotoxin,  Neuberger  *  shows 
that  this  agent  acts  on  the  central  ni^rvous  system,  and 
that  local  etiects  only  are  produced  in  the  intestine. 

A  striking  illustration  of  this  iwit  is  atlbrded  by  the 
report  of  a  case  of  poisoning  by  resin  of  podophyllin,  made 
by  Professor  W.  L.  l)udley,t  of  Cincinnati.  There  was 
an  apparent  recovery  in  twenty-four  hours  from  the  gaa- 
tro-intestinul  disturbance.  Then  came  on  sympU^ms  refer- 
rible  to  the  central  nervous  system,  and  the  patient  passed 
into  a  deep  coma,  from  which  she  could  not  be  roused, 
and  died  with  the  symptoms  of  respiratory  paralysis.  The 
quantity  of  the  re«in  of  podophyllin  taken  in  this  case  was 
5  grainit. 

AUnn  can  be  used  sabcutaneonsly.     In  an  elaborate  ro- 

■earch  on  thif^  subject  by  Professor  Meyer,  ho  domon- 

ffttrated  that  the  aloin  of  Barbadoes  and  Curat^oa  acted 

efficiently  as  a  cathartic  whether  given  by  the  stomach  or 

Bubcataneoualy.    Barbatloea  aloin  can  be  ^ven  by  sola* 

*  An-iiiT  fDr  erparimenteUe  Patbotogie  a.  FIuuTnmkolo)p«,  Buid  xxriii. 
P.S2. 
t  The  Medickl  Beoofd,  April  12,  1800. 
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tion  in  water,  bat  Meyer  prefers  to  make  use  of  fomiamiile 
as  the  vehicle  for  all  the  aloins  employed  by  hypodermatic 
iiijcction.  The  dose  of  aloin  is  the  same  whether  given 
sabcutaneoufily  or  taken  into  the  stomach.  Ue  found  that 
Natal  aloin  was  always  active,  but  the  aloins  do  not  act 
more  speedily  by  injection  than  when  taken  into  the 
stomach.  Aloin  can  always  be  delected  in  the  ^Eices  and 
urine.  It  causes  burning  pain  when  thrown  under  the 
skin,  but  only  for  a  fuw  minutes. 

From  Uiu  foregoing  observations  it  seems  clear  that  only 
when  there  is  complete  insensibility  or  excessive  and 
uncontrollable  irritation  of  the  gastro-iritestinal  mucous 
membrane  is  the  subcutaneous  injectiou  of  cathartic 
advisable. 


D.  TOPICAL  AND  IRRITANT  INJECTIONS. 


AQUAPUNOTURK. 

The  method  now  designated  aquapuncture  consistB  merely 
in  the  subcutaneous  injeKiou  of  water  at  ordiuary  tem- 
perature. A  special  instrument  has  been  invented  by  M. 
Ou^ard  for  the  simultaneous  introduction  of  a  number 
of  fine  streams  of  water  {dow^hes  JUifornies),  but  an  ordi- 
narj'  hypodermatic  syringe  will  answer  the  purpose  very 
well  by  making  a  number  of  punctures  within  a  certain 
area. 

The  immediate  effect  of  the  sudden  introduction  of  a 
fine  jet  of  water  ia  a  sense  of  burning,  which  losta  a  few 
minutos,  a  feeling  of  distention  and  warmth  histing  longer, 
for  about  the  point  of  puncture  coiwidoruble  swelling  takea 
place,  presenting  the  appearance  of  a  wheal  of  urticaria. 
The  immediate  effect  of  the  introduction  of  cold  water  is 
to  cool  the  nerve-filaments;  of  hot  water  to  raise  their 
temperature,  and  the  distention  of  the  parts  stretches  the 
nerve-filaments.  Undoubtedly,  therapeutical  effects  are 
produced  by  such  impression.  "Wliat  difference  of  physi- 
ological or  therapeutical  etiects  will  follow  the  introduc- 
tion of  very  warm  or  very  cold  water,  or  greater  or  lees 
stretching  of  nerve-fibres,  remains  to  be  determined  by 
further  investigations. 

The  method  of  aquapancture  has  been  used  in  fourteen 
cases  of  various  forms  of  neuralgia  by  Servajan,*  with  the 

•  Dv  I'AquApuDcture,  par  J.  SiirTajui,  PariB,  1872,  p.  41. 
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result  of  a  care  in  aU  but  oae.  Among  these  were  exam- 
ples of  facial,  sciatic  (5),  lumbar  (3),  and  other  forms. 

The  injection  of  water  baa  been  gravely  proposed*  as  a 
eubstitote  for  morphine  in  the  treatment  of  painful  affeo- 
tiotis,  and  a  medical  eccentric  has  propounded  the  ex- 
traordinary tlieory  that  the  systemic  effects  of  a  solution 
of  morphine  are  due  not  to  the  morphine,  but  to  the 
water!  If  this  was  not  intended  as  a  practical  joke, — if 
the  author  is  really  siiu^ere  in  his  proposition,  it  is  a 
curious  example  of  that  morbid  desire  for  notoriety  which 
is  indifferent  to  the  means  employed  to  secure  it 

WaU^r  iryections  have  been  used  with  success  to  deceive 
tbe  patient  in  cases  of  morphine  habit  of  a  few  days*  or 
weeks'  duration ;  but  ancient  and  experienced  morphine- 
takers  cannot  be  so  deceived,  for  they  quickly  realize  the 
difference  in  the  amount  of  effect  produced.  In  making 
an  effort  to  cure  tliein,  it  ia  never  useiul  to  practise  any 
deceit;  their  co-operation  must  be  sought  and  their  confi- 
dence gained.  If  water  merely  is  to  he  injected,  let  them 
be  informed,  hut  do  not  commit  the  professional  error  (not 
to  speak  of  moral  wrong)  of  being  concerned  and  caught 
in  an  attempt  to  deceive. 

I  have  had  excellent  results  from  the  injection  of  water 
into  the  paralyzed  and  wasting  muscles :  it  promotes  their 
nutrition,  and  contributes  indirectly  to  the  regeneration 
of  voluntary  power. 

In  the  various  cases  to  which  the  aquapuncture  is  ap- 
plicable, the  quantity  injected  will  range  from  30  minims 
to  1  drachm.  When  the  first  injection  does  not  relieve  in 
two  minutes,  another  sliould  be  inserted.  As  far  as  prac- 
ticable the  "  painfiil  points,"  or  the  tipsue  in  which  the 
pain  is  felt,  should  be  the  site  of  the  injcctioD. 

<  Lafltto,  Union  MMicale,  Nu.  113,  1875.  ' 
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OSMIO  ACID. 

This  preparation  occurs  in  the  form  of  reddish  cryatals, 
freely  soluble,  styptic  in  taste,  and  but  little  irritating  to 
the  tissues,  yet  somewhat  painfiil. 

The  solution  employed  in  hypodermatic  practice  is  one 
per  cent, — that  is,  1  grain  of  the  acid  to  100  grains  of 
water. 

AcTioxB  AND  UsBS. — For  tlie  purposes  here  indicAted 
osmic  acid  is  a  topical  application,  and  its  therapeutical 
effects  do  not  extend  beyond  the  point  injected.  Its  first 
use  by  a  Russian  physician  was  a  mere  matter  of  accident: 
it  was  injected  by  mistake  for  cocaine,  and  the  doctor  was 
grievously  troubled,  expecting  his  patient  to  suffer  the 
most  serious  results  in  infljimraation  and  slouching,  but  to 
his  amazement  (juite  the  oppot^ite  effect  followed,  for  his 
patient  had  a  degree  of  relief  not  experienced  for  a  long 
time  from  the  use  of  any  remedy. 

Since  tlie  publication  of  this  report  the  use  of  osmio 
acid  has  been  taken  up  in  all  countries.  Thus,  Professor 
Seeliginiiller,*  of  Halle,  had  "  brilliant  results"  from  tile 
injection  in  cases  of  inUrcostal  neuralgia.  T>r.  8.  Solis- 
Cohen,!  of  Philadelphia,  reports  excellent  reKults  from  the 
nse  of  osmic  acid  in  the  neuralgic  affcctionB.  Mr.  James 
Mercest  gives  an  account  of  eighteen  cases  of  sciatica, 
many  of  them  of  extreme  obstinacy,  twelve  of  which  were 
relieved  completely  and  the  other  six  obtained  alleviation 
only.     Grinevitski,  §  a  Ruasian  physician,  whose  paper, 


•  Thsmp.  MoxutahcAe,  Deoemb«r,  1887,  p.  GOT. 

t  The  M«di<ml  Newt,  AprU  «.  1880. 

t  Th«  Lanoot,  Juiury  7, 1885,  p.  6a, 

i  The  FmcliUoiMr,  Sq)t«aber,  1888,  p.  IM. 
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which  first  appeared  in  Wralacft^  was  subsequently  trans- 
lated into  English  by  Dr.  Granville,  reports  many  coses  of 
ueurul^c  rheumatism  cured  promptly  by  osmic-acid  injec- 
tion Imving  the  Btrcngth  of  one  per  cent.,  the  dose  of  thLs 
solution  ranging  from  2  or  3  drops  to  a  syringeful.  But 
Dr.  Qrinevitsld  asserts  that  the  hirger  doses  ore  better 
than  smulL  ones :  they  are  more  prompt  in  affording  relief; 
they  are  permanent  in  the  results  achieved.  In  the  ma- 
jority of  cases  two  injections  sufficed  to  effect  a  cure.  Dr. 
Turner,*  of  St  Peteraburg,  was  equally  successful  in  an 
inveterate  case  of  neural^a  of  the  ulnar  nerve. 

To  the  cases  of  neuralgia  in  its  various  forms,  neuralgic 
rheumatism^  etc.,  mtiat  be  added  the  effects  of  oamic  acid 
in  a  case  of  goitre,  which  was  cured  by  the  parenchyma- 
tous injection.  The  solution  employed  for  this  purpose 
had  the  strength  of  2  grains  to  1  drachm,  and  of  this  a 
sjTiugeful  was  injected  daily  into  the  substance  of  the 
gland.  Iodide  of  potassium  was  given  internally,  but  the 
amount  is  not  stated. 

With  these  uniform  snccosses,  some  untoward  results 
must  be  compared.  In  a  few  instances  local  inflammation 
and  abscesses  have  occurred,  together  with  some  slough- 
ing. In  a  case  of  pain  in  the  little  flnger  reported  by  Mr. 
W.  A.  Kllis,  great  swelling  of  an  apparently  permanent 
character  took  place,  hut  the  pain  disappeared. 

The  unpleasant  accidents  just  mentioned  arc,  however, 
not  equal  to  the  good  accomplished,  and  with  suitable  care 
may  be  avoided 

Irritant  Ikjbctionb. — Dr.  Luton.f  of  Rheims,  under  the 
singular  designation  **  parenchymatous  substitution,"  d&- 


*  The  LondoQ  Medicid  R«oor1,  1885,  p.  77. 

I  Archives  06n^r»l««  do  MMecine,  Octobra  eC  Novembre,  18C8. 
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scribed  a  method  of  treating  neuralgias,  new  formations, 
hypertrophies,  etc.  This  method  consists  in  the  injection 
into  the  substance  of  the  aifeoted  part  of  such  irritants  as 
tincture  of  iodine,  nitrate  of  silver,  chloride  of  sodium, 
etc.  The  term  applied  to  this  procesa  was  intended  to  ex- 
press the  theoretical  views  of  its  author  in  regard  to  the 
nature  of  the  therapeutical  action  which  takes  place.  The 
pain  and  irritation  set  up  in  the  part  were  assumed  to  be 
subitituUd  for  the  morbid  process. 

Br.  Ruppaner  imituted  this  method  of  Luton  in  the 
treatment  uf  sciatica  and  other  neuralgias.  Dr.  Berlin  {de 
Gray)  also,  attracted  by  the  results  obtained  by  Luton, 
practised  the  method  for  several  years  and  then  published 
tJie  results.*  I  have  had  myself  a  limited  experience  with 
this  method. 

Tlie  substances  employed  in  this  way  are  chiefly  the  fol- 
lowing : 

A  solution  of  iodine. 

A  saturateil  solution  of  common  salt. 

A  solution  of  the  nitrate  of  silver. 

The  tincture  of  cantharides. 

The  following  is  the  solution  of  iodine  employed  by 
Bertin: 

Jjt   PoUKsii  iodidi,  gr.  sv; 
TiDcL  iiHliaii,  ^ij^i 
AqiuB  dntllLitw,  3X.    M. 


Tlie  quantity  of  tincture  of  iodine  may  be  increased  to 
5  drachms. 

The  tincture  of  iodine  is  sometimea  employed  alone 
ftnd  undiluted. 
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The  following  is  a  suitable  formula  for  the  nitrate-o^ 

silver  solufion  : 

B   Ar^nnti  nltnt,  !^IJ; 
Atjuw  dt-stilUtK,  ^  i.    M. 

To  illustrate  at  the  same  time  the  class  of  cases  to  which 
thiH  method  is  applicable,  and  its  therapeutical  power,  I 
subjoiu  the  statistics  of  Bortin : 

1.  Tumors  formed  bjr  dcrelopment  of  the  thyroid  gluid  ...  8 

Cured 5 

Amoliorutcd 1 

Failetl 2 

2.  Lrmiilialic  fpukglion^ ..,«.  S 

Cured S 

«.  Bunn 1 

Cnwd 1 

4.  Koumlgias 7 

Old  «cifttu-u  treated  bj  injection  of  nitrate  of  ciWer    .   .  S 

Cured 2 

Old  Bciaticas  treated  by  Bolulion  of  comtnoa  talt   .  .  .  .  S 

Cured 0 

Beoent  sciatioas  treated  by  eolution  of  ooiamoa  wit .  .  .  fi 

Ameliorated 3 

Recent  eciaticas  treated  by  tujcctiou  of  nitrate  of  ftilver  .  1 

Cured I 

Ruppaner  employed  the  nitrate-of-silver  injection  in  one 
case  of  cervico-brachiul  iieural^a,  and  in  four  cases  of 
sciatica;  two  cases  were  ameliorated,  and  three  cases  of 
sciatica  were  cured. 

As  respecti*  Tteuralffia,  tliis  method  of  treatment  seems 
specially  adapted  to  cases  of  sciatica, — obstinate  cases  in 
which  structural  alterations  ]»ave  probably  taken  place 
(neuritis).  To  be  effectual,  the  injection — 5  drops  of 
the  nitrate-ofHsilver  solution — should  be  thrown  into  the 
vicinity  of  the  nerve.  It  produces  (*Teat  pain  and  burning, 
and  is  followed  by  considerable  inflammation,  not  difiiise^y 
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Irat  localized  to  the  Hite  fif  the  injection.  Abscesses,  of 
course,  frequently  happGii  from  this  practice,  and,  indeed, 
sufficient  irritation  to  result  in  this  way  seems  necessary 
to  produce  the  best  effects.  It  is  probably  true  that  the 
irritation,  and  not  the  agent,  ia  the  principal  factor  in  the 
curative  procesa.  This  stibject  has,  however,  been  fully 
treated  elsewhere  in  this  work, 

Solid  tumors  may  l>e  destroyed  by  injecting  such  irri- 
tants into  them  m  will  give  rise  to  violent  inflamniutory 
action  and  sloughing.  Into  the  substance  of  cancerous 
new  formations  various  comVives  may  be  injected;  but 
this  practice,  although  rational,  has  not  hitherto  prnved 
satisfactory, — a  remark  equally  true  of  Dr.  Broadbent'e 
method  of  injtuting  dilute  acetic  acid, — of  the  success  of 
which  such  confident  expectations  were  at  first  entertained. 
Solutions  of  chloride  of  zinc  of  vjirying  strength  have  lately 
been  proposed  for  ''interstitial  injection''  as  a  means  of 
caring  certain  cystic  tumors.  It  is  asserted  that  when  the 
air  ia  excluded  eschars  are  not  produced.  The  strength 
of  the  weaker  ftolution  is  about  &  grains  of  the  chloride 
of  zinc  to  the  drachm  of  wat4»r,  and  of  the  stronger  solu- 
tion about  \  drachm  to  1  drachm.  The  method  coiifiists 
in  introducing  an  aspirator  and  withdrawing  some  part  of 
the  contents  of  the  cjTJt,  and  then  injecting  from  5  to  20 
drops  of  the  zinc  solution. 

The  treatment  of  morbid  growths  by  the  injection  of 
gastric  juice,  ci^pecially  soft  and  fast-growing  and  malig- 
nant, formerly  in  vogue,  was  subsequently  discredited,  bat 
is  now  brought  forward  again  aa  a  curative  measure  for 
which  coneidentble  success  is  claimed.  The  injection 
(parenchymatous)  into  the  substance  of  tumors  h;is  been 
diseased  in  another  part  of  this  work. 

Tho  method  here  proposed  consists  in  the  inje<'(ion  of 
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gastric  juieo  frceh  and  active,  and  from  the  stomacli  of  the 
pig,  into  and  among  the  cellular  elements  of  a  morbid 
growth.  It  ie  assumed  that  the  cells  are  attacked  and  dis- 
integrated, and  thuB  the  active  part  of  a  malignant  tumor 
is  destroyed  hy  a  process  akin  to  stomachal  digestion. 

Far  more  effective,  according  to  recent  reports,  is  the 
juice  of  the  Oirica  papaya.  It  has  been  shown  by  Darwin 
that  certain  insectivorous  plants  possess  the  power  of  hold- 
ing and  gradually  digesting,  with  a  fluid  ha^-ing  this  fer- 
ment quality,  such  insects  as  fall  within  their  petals.  It  is 
assumed  that  if  a  plant — such  as  the  Otrica  papaya — con 
digest  animal  substances,  it  may  also  digest  the  setter  parts 
of  a  morbid  growth.  Such  reports  as  have  been  published 
lately  have  been  altogether  favorable ;  but  it  is  not  unusual 
to  find  the  autiior  of  a  new  proposal  or  the  reviver  of  an 
old  one  pass  quite  beyond  all  reasonable  bounds  in  the  first 
flush  of  bis  enthusiasm. 

Making  due  allowance  for  such  cliums,  there  seems  to  be, 
nevertheless,  something  in  the  method  of  Dr.  Mortimer 
Granville  which  must  arrest  attention.  He  recently  re- 
ported the  cure  of  a  malignant  growth  about  which  there 
could  be  no  doubt.  It  was  a  specially  unfavorable  case, 
and  many  more  of  a  similar  character  now  nt»der  hia 
charge  are  proceeding  to  a  favorable  issue.  His  method 
consists  in  the  injection  into  the  morbid  growth  of  the 
juice  of  the  Carioa  papaya^ — of  as  much  as  the  interstices 
will  contain.  This  is  the  main  feature  of  the  treatment, 
but  he  also  administers  the  same  digestive  juice  internally, 
and  employs  other  measures  which  he  considers  suitable. 

The  juico  of  the  Cmca  papaya  is  also  employed  as  a  solv- 
ent for  false  membrane,  and  is  used  with  a  considerable 
measure  of  success  in  diphtheria. 

Professor  Lannelongue  has  lately  come  for^vard  with  a 
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now  expedient  for  the  treatment  of  taberculosis,  especially 
of  surgical  tuberculosis.  This  method  consists  in  the  in- 
jection of  a  chloride-of-zinc  solution  into  the  dbeased 
parts, — for  example,  into  a  tuberculous  joint.  This 
agent  seta  up  a  sclerosis  of  the  parts,  the  vessels  are  much 
narrowed  in  calibre  and  the  capillaries  are  obliterated. 
This  sclerosis  constitutes  a  real  fibroid  change.  Other 
changes  occur,  including  the  outpouring  of  new  cells  and 
the  gradual  destruction  and  elimination  of  the  bacilli. 
Twenty-two  cases  have  been  reported  on,  but  future  expe- 
rience can  alone  determine  whether  this  plan  of  treatment 
is  a  really  curative  one. 
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elwl«n.880.                                     ^^^H 

tltan^y  of,  153. 

btaeoagfa,  879.                                  ^^^^^| 

^^m          in  ■buniM,  1&», 

DmnMM  of  the  «h«tt.  386.               ^^^^^H 

^^^K                blood-potaonlng,  IM, 

romlUnf.                                          ^^^^^| 

^^H 

CblDrDfom,  364.                                             ^^^^^H 

^^^^H                obftrboa, 

d«^  i^jwtion  of»  364.                             ^^^^^| 

^^^^H                dipbtbaria,  1H. 

la  naoralgiv,                                                ^^^^^| 

^^^^K               •Blarcad  bnraa.  156. 

phyiiological  «ff«eU  of,  S66.                      ^^^^^H 

^^^^H             iBlnrgad  vpleoo,  168. 

Cholera,  atropine  in,  289.                            ^^^^H 

^^^^P             •filtb«ll«Ma,«ca.,  tM. 

ia,  380.                                         ^^^^H 

^^^H             aryiliMla^ 

■orpbloe  in,  243.                                     ^^^^^f 

^^^^V              banorrfaoidi,  165. 

Cioatioa.    Sm  Ctoatno.                                 ^^^^| 

^^^H               h7droo«t«,  U5. 

COMiDO.                                                                   ^^^H 

^^^B              latenniitaat  (mtm,  156. 

aotloai  aad  umi  of,  448.                           ^^^^^H 

^^^^H                poeitiDODia,  156, 

and  anllpyriD,                                          ^^^^^| 

^^^^H                tjavtitit,  155. 

aatafaabtf                                           ^^^^H 

^^^^H              tamora,  I54» 

ao  a  kiea]  aAsfthetto,  45SL.                        ^^^^^^ 

^^^^H             nlotn, 

peUoalog  by,  460.  461.  .                          ^^^^| 

^^H^ 

^^^1 

^^^^^^^L 

^^^^^^^^^^^^^^^^^^^^^^^^1 
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^^^1 

^L^^          OuCkiD*,  MlatiOBi  of,  448. 

OoBrnlaloB^  kyvMynauD*  1a,  161,  SM.     ^H 

^^^L              Ui»np]r        453. 

Conmtins.     Stt  Srgot.                                     ^^M 

^^^B                       uUuuft.  ii7. 

■olntioa  of,  473.                                      ^^^^^| 

Couf  b»  morphiBa  in,  2X7,                     ^^^^^| 

^^H                  4jtn1mj,  469. 

^^^^H 

^^^^B                      vxfQlUtioD  of  the  oot&m,  454. 

CraoMte,  16«.                                         ^^^H 

^^^^1                      h&;  fever. 

Cvaiina,  600.                                    ^^^^H 

^^^H                  Infloanuioo  of  tha  «je,  440. 

ph^iiologieal  «fleeU  of.  Ml.           ^^^^^| 

^^^^1                      inflDMin,  4A7. 

tberapy                                             ^^^^^| 

^^H                    iritis  4M. 

1b  eptlepij,  60S.                              ^^^^^H 

^^^^H                      irribkbU  rtomach,  4&9. 

bjdropbobia,  603.                      ^^^^^H 

^^^H                    neonlgU  of  the  fifth  ocrr*,  4fri. 

Mrjohn'm^-poUonlns*  ^03.               ^^H 

^^^^1                    op«nt)uoa  on  the  ajro,  4&3. 

UitAuus,  602.                                    ^^^^H 

^^^H                              pMlnfnl  affiknltMianr  th*  atMn^h^ 

CyititU,  atropioa  in,  3S9.                     ^^^^^| 

^^H 

murpbine  in,  340.                               ^^^^^H 

^^^H                      pABopbthKlmiUi,  4M. 

^^^H                    pUMffM  of  g«Il-»ioBei,  459. 

Dalirinm  tremeni,  atropiaa  In,  SSI,  ^^^^^| 

^^^H                    pM«do-«DKiBA  pMtoru,  ii7. 

cbloraJ  to,  SdO.                                    ^^^^H 

^^^^^           Miatuft,  4^6. 

morphine                                            ^^^^H 

^^^^^^H          tm^Saknam,  469. 

DigluUno,                                                  ^^^^1 

^^^^^V          alBffsltut, 

Difitalid  P^up.  tbe,  430.                     ^^^^^M 

^^V                   mrgkml  ouet.  454,  466. 

tberapjr                                               ^^^H 

^^^a                     KKKhuhct  400. 

DaboiBin«k  367.                                      ^^^^^| 

^r                              wboopiDf-ooagb,  467. 

in  ezopbtiulmle  xoitz*^  303.              ^^^^^| 

H                  Codeio«  and  itj  saJU,  373. 

Dianift,  303.                                     ^^^^^H 

H                  Coli«.  244,  389. 

piyohioal  di«or4H%  S61.              ^^^^H 

H                  Coaioine.     JV*  Conin*. 

paerparml  inaanitj,  S61.                 ^^^^^H 

■                    Comiie,491. 

pbysiologioal  effeete  of,  367.               ^^^^^^| 

^^^_              uid  morphlnt^  496. 

Dyatnenorrfaoea,  248.                                ^^^^^H 

^^^h             phjiiologloft)  Mtiou  of,  493. 

aotipjrin  is,  171.                               ^^^^^H 

^^^K            K>lation 

atropiae  in,  186.                                   ^^^^^H 

^^^H            thenp;  of, 

morphine        348.                                 ^^^^^H 

^^^^B                  in  uigiDft  jMelorit,  494. 

D/spepaia,  243.                                      ^^^^^| 

^^^H                              UthsB, 

Syfttria,  SS9.                                         ^^^H 

^^^^B                      onipbjHBU,494. 

^^^^H 

BeUnpcia,  atropin*  uid  morfJusa  lu,      ^^| 

^^^H                     plearitifl,  494. 

343.                                                               ^M 

^^^^f                      pQoamODiai  494. 

oblorml  and  morpfaine  in,  SSI.                   ^^H 

^^"^                      loUnui^  494. 

murpbine  in,  237.                                        ^^H 

H                   CoDTklluiuuiD,  436. 

EmphjMma,  anauc  ia,  X3l,  12X               ^^H 

H                   CoDTKllftrift,  435. 

atropine  in,  287.                                     ^^^^^H 

^L                 Convulaiuiu,  airopiao  and  morpbiao  in. 

bromoform  in,  383.                             ^^^^^H 

^^H 

morphine  in,  239.                               ^^^^^H 

^^^^^           ebtotml  and  morpblnc  la,  S81. 

pilooarploa                                            ^^^^^H 

^^^^^                                                         535        H 

BnaMdi^  atroplA*  in,  389. 

Bthor.  809.                                                 ^^^M 

BpilifW7t  udjtUd  b^dnte  io,  S91. 

ta  ■dyDRmie  lUtM^  370.                         ^^^^H 

ftAU|>7Hn  to,  174. 

oblorefom  oanMwl^  871*                      ^^^^H 

ftpumurpbiD*  in,  &17. 

ebolora,  S7t.                                     ^^H 

arMBic  in,  119. 

botBorrhaf^  871.                                ^^^^^| 

atropin*  la,  SM. 

pBMmonia,  870.                                 ^^^^H 

etumrioe  io,  iOS. 

tbn>mb<MU,  871.                                  ^^^^H 

morpbln*  Id,  T16. 

TftHola,                                                    ^^^^^H 

phjrMMtgtnlo«  in,  498. 

Eupb«rio,                                                       ^^^^^1 

pIsrotouD  in,  434. 

^^^H 

Ergot,  469. 

Lberapj  of,  899.                                         ^^^^^| 

phjrriologlaal  tSttta  of,  47S. 

oliuroa,  400.                                       ^^^^^H 

MlBUMUor,469,4T0. 

^^^B 

•o«rao  of,  4(9. 

iaaomola,  899.                                   ^^^^H 

tbaropj  or,  477. 

Dcoralgia,  399.                               ^^^^^| 

ia  utearism,  490. 

^^^H 

diabela*,  483. 

^^^^1 

•alarg«d  iplMa,  481. 

False  paUu,  oaorpblite  ia,  347.                 ^^^^H 

txopbibaliaiogoltra,  481. 

Vraotofw,  okorphlaa  In,  348.                   ^^^^H 

(U>riU  ilalM,  48S. 

^^^^M 

flbroidJ,  477. 

Oaatralsia.                                                 ^^^H 

luetoeptyau,  479. 

Owtriv  jaioo,  iqjoetioa  of,  AST.                 ^^^^^| 

biadaetw,  4SS. 

Oaatrie  aloar,  242.  131. 

bMitoraaU,  482. 

Gaoito-arisaiy  diMaM*^  morphiM  1>« 

hsmivrriiKgvs,  477. 

244. 

hjdftUd  mola,  476. 

Borphia*  and  atropln*  U,  848. 

hjr|MMtnipliy  of  th«  proiUU^  4T8. 

OoM,  brottiida  of,  884. 

of  tha  Btani^  477. 

hDpo4mo«,4r9. 

Homla,  tBorpblno  la,  349. 

iMkanla,  481. 

HloovQfb,  23B. 

aeniDfilUf  eatabral  %mA  tplaal, 

nUtory  at  tb«  bypodinaalk  autbod,  17. 

481. 

UomatropiDe,  344. 

OMtritU,  477. 

IlydTaiclno.     8tt  ttj^ntii*. 

mift^Bft,  481. 

Hydfaatiaiaa.    Sm  H^diMtli. 

polypi  of  tbe  aterni,  478. 

Ujdnud^  436. 

Mi»llea,482. 

pbjiiologieal  aottoa  <  417. 

^^^h               ■panaatertbaa,  479. 

UMiap7  oi;  428. 

^H               MUaralaUoa.  477. 

to  tbfOtta  of  tbe  aUru,  439. 

^^H               raMbvka,  4SX. 

h«aMrThag<M»  429.  430. 

^^H               tSo  dovtoamu,  481. 

Hydrooyaaio  addi  610. 

^^m               ?arioeooK  47%  481. 

aaUdoU  of.  fill. 

^^f     BiiaklB.    SMBriot. 

ta  iRflaa  peotnriB,  111. 

W             Brgotiaini.    Sm  Brcut. 

CHlralgia.  &11. 

I              BrgoCboi,  478. 

M«lal  diMfderi,  81 1. 

^t 
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^^^^         Bjdroo7Uiio  Mid  in  oauHft,  51 1 . 

lodioo  Mid  it*   pr«pBrBtioD»,  therapy       ^H 

^^^H            phjilotogitwl  «ff«ots  of,  fill. 

of.  In  oyrtlo  tamort,  Tfl.                       ^^| 

^^^V             tbenpy  of,  61 1. 

1b  dropfy  of  tbe  eheit,  83.                ^^^^H 

^F               ByoHoiDv.    St«  UyoMjamiDc. 

eehinooocmis,  76.                           ^^^^^| 

^M                 HjroMj amine  and  b^OHJOA,  347. 

^^^^^1 

H                      M  a  hjpnotio.  355. 

bydroeole,                                     ^^^^^| 

^^^^^              pbjfiolupoa)  affects  of,  S40. 

peWio  abBoeaaea,  SI.                     ^^^^^H 

^^^H                 MlUttOQ 

^^^^H 

^^^^B             therapjr  of,  i&i. 

Bplna  bifida*  77.                             ^^^^^H 

^^^^B               Id  aathma,  357. 

STphilia,                                           ^^^^^1 

^^^^1                    ebon*,  36fl. 

^^^^^H 

^^^^1                   doUrinm,  355. 

intre>patn)onar]r  iDJeotiona  of,  8S.      ^^^^^H 

^^^^B                    d«inoDtta,  358. 

Iron  and  ita  preparation*,  I IX               ^^^^^H 

^^^^H 

pb]rH»olDg)i»l  effects  of,  113.                  ^^^^^^| 

^^^^B                   mvDtal  (lUeaaw,  IIH, 

Iberapjr                                               ^^^^^| 

^^^H                   fpaamodio  dU*aMt,  358,  357. 

in  ansmia,  116.                                 ^^^^^^| 

^^^'^                   timnbHof,  ntrenrial  and  ■«ii\1o, 

obloroais,                                      ^^^^^H 

■ 

deprefsioD,  117.                            ^^^^H 

H                 H  jpodormatio  melbwl,  37. 

Irritant  injeeUooa,  524.                           ^^^^^H 

H                     blBtory  of,  17. 

neuralgia,  525.                                  ^^^^^^| 

^^^H              aoIaUooi  for,  28,  80. 

^^^^^H 

^^^H 

aubitanoM  ojied  for,  S3ft.                      ^^^^^H 

^^^^             UbletJ,  30. 

H                   B^podermatU  trattifuilon,  141. 

JaJap,                                                          ^^^H 

H                 HjsUru,  SSft. 

Koob'i  IjtQpb,  148,                                ^^^^^H 

H                 loJectioDB,  bjpodorauUo  mod«  of,  39. 

I.aotio  aeld,  195.                                        ^^^^| 

H                     diLDger  of,  40. 

Laryngigmus    itridnlna,    apomorphlBo        ^^| 

H                       looal  effeoti  of,  43. 

^H 

H                     fyftvmlo  offeots  of,  43. 

bromofonn  in,  383.                                       ^^H 

H                   Insaniljr,  atropine  in,  284. 

morpbiDe  io,  237.                                 ^^^^^H 

^^                     daboUinc  io,  302. 

Lobeline,                                                ^^^^^| 

^^^^H               bjOMjaiuine  in,  S54. 

properties  of,  508.                                 ^^^^^H 

^^^^P            morphine  and  atropine  in,  840. 

thenp7                                                   ^^^^^H 

^P^^             morpbins  in,  219. 

in  atthma,                                          ^^^^^H 

H             •    loMunla,  morpbino  and  atropine  in, 

broDohitii,  505.                           ^^^^^| 

■ 

emphyaema,                                    ^^^^^H 

H                  lastmmenta  for    bypodfirmatio    l^Jee- 

reipiratory  nearoaaa,  348.           ^^^^^H 

H                       tionJi,  33. 

apaainodle  dlieaaai,  348.             ^^^^^| 

^^                Iodine  and  its  preparatiosi,  71 . 

Looal  «fr«ota  of  remedtai,  43,                   ^^^^^H 

^^^L            pbjtiologioa)  actlonii  of,  72. 

LocftUsatioD  of  injoolioBS,  89.                 ^^^^^| 

^^^H            tberap; 

^^^H               In  abwoMfii, 

Malarial  fovcr.  437,  483.                          ^^^H 

^^^H                  ulhrax,  7fi. 

Uedtato  tranefuiion,  131.                      ^^^^^| 

^^^^^^^^^^^^^                    ^^^^^s^^^^^B 

Maroarj,  53. 

Morpbina^    tbarapy    of,    in    nnKular               ^H 

ifiira-pulmoD»r7  ii^Mtion*  of,  W. 

crftmp,  230.                                                 ^^| 

pbjBiologieftl  cffaeti  of,  M. 

in  DouralgU,  S^tl.                                     ^^^^H 

■olutiooi  ot,  bb,  57,  58. 

obetelrie  opcratioiu,  34T.                    ^^^^^| 

Ut«np7  of;  ii. 

peritonitis,                                         ^^^^^| 

in  eholvrk,  69. 

plearitia,  240.                                            ^^^^H 

f^phills,  05, 

pfljrcbioil  diwrderf,  S19.                     ^^^^^H 

Methyl&l,  393. 

wialica,  234.                                         ^^^^^H 

Mtlrorrhafia.  ergatlo  In,  477. 

•oirrboa,                                             ^^^^H 

Mlfrmiao,  antipjrio  Lo,  167. 

nioitroko,  315.                                     ^^^^^H 

cAffeiDo  in,  467. 

wirjtiatl  Jisemiw,  349.                         ^^^^^| 

•rguUo  In,  -461. 

ijpbilLi,  248.                                        ^^^H 

B«rpbiii«  in,  333. 

teUnui,                                                  ^^^^H 

HorpbiD^  301. 

TomitiDg,                                               ^^^^H 

sad  atropia*,  314. 

Horpbio*  babit  »dJ  ita  tr«UaiHil,  2M,             ^^H 

ebloni,  390. 

Mafourlno  and  atroplo*,  308.                       ^^^^M 

^^^L       wlatioiu  of,  203. 

^^^^H 

^^B        UbiEU.  301. 

Kenrmlgii,  antipriia  in,  167*                     ^^^^^| 

V               tbenpj  of,  216. 

ktroploe                                                    ^^^^^1 

^^^^            in  Kbdotniiul  nviinlgiB,  245. 

oafTelne                                                          ^^^^^H 

^^^M              M«ta  rbMwsUua,  148. 

cblorofortD  In,  868.                                      ^^^^^H 

^^H              MthmB,S38. 

«OMla«                                                          ^^^^^1 

^^^^B              fludiM!  naaroiM,  240. 

•lalgln  in«  399.                                           ^^^^^| 

^^^H               akUrrb,  339. 

iD«rpbIa«  Id,  331.                                       ^^^^^| 

^^^H              ew«bro-ipin%l  meDlasiUr,  234. 

kflJ  Atropia*                                         ^^^^^1 

^^^^B              oUorofomi  nftrwwli^  149. 

^^^^^1 

^^^H               eboUrm^  313. 

■tryobnlne  in,  4 1 1 .                                   ^^^^^H 

^^^H               eboTMi,  339. 

^^^H 

^^H               ooUo. 

phyilologiaal  •ffwta  of,  &09.                     ^^^^H 

^^^H              ooutipfttion,  Mft. 

■oluUoa  of,  M9.                                        ^^^H 

^^^B              eengb^  137. 

MMirot  of,                                                  ^^^^^1 

^^H              tTsUtii,  346. 

tbtnpy                                                     ^^^^H 

^^^H              dtltriDm  trefliQU,  233. 

In  ftogina  p«ciorii^  5I#.                      ^^^^H 

^^^H              djtmmorTbflBft,  248. 

a^BBftilO.                                       ^^^^1 

^^^H                dyipvpaik,  242. 

Mile,                                                  ^^^H 

^^^^               MiftiBiwlft,  Zt7,  336. 

b<nl»«                                              ^^^H 

^^^H              MBpbyMoi*,  239. 

TDoMnilar  tpAMM,  tlO.                        ^^^^^H 

^^^P              •pil«ptj. 

UUoaa,                                                 ^^^^H 

^^H              fnetarva,  340. 

Kitr»t«  of  itlvor.  136.                                 ^^^^H 

^^H             hwnU,  340. 

In  nmnUgia.  536.                                    ^^^^H 

^^H               bloeotf  fa.  359. 

Natricflt  t^Jcotloiu.  143.                                ^^^H 

^^^B               bjdrupbobU, 

^^^H 

^^H               britarift, 

Obttetrio  pnellw,  347.                                  ^^^^| 

^^^H               UryociiBui  MfMalui,  337. 

Oib.  Ifljcotlon                                              ^^^^| 

H 

^^^^H 
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H                  Opinm  n&rooiii,  airopio*  in,  314. 

Pierotoxin,  IberKpy  of,  In  dyavoterj,  43$.      ^^A 

H                     oalTBlne  in,  467,  *M. 

fo  epilepflj,  434.                                      ^H 

H                   Orezin,  180. 

axopbtbiiitiiia  gnltrv,  4S9.                           ^^| 

H                  OodIo  Hid,  S33. 

gloBso-lablo.laryQgcftl       pwslyvli,      ^^| 

^^^_^             aatioiu  uid  U8V8  of,  &28. 

^H 

^^^H                in  Dxopbtbftlinlo  i^itre,  &2I. 

Jftnndioe,  435.                                        ^^H 

H^*                     neunlgiK,  623,  524. 

pnnljiii  kfituii,  435.                    ^^^^^H 

H^                  OtuIkq  DComlgiiL,  atropioe  In,  186. 

■posmodio  diKiuas,  434,                 |^^^^^| 

H 

xwMOi  of  pblblils,  435.                   ^^^^H 

H                  rttlpitstioD  of  Cbe  hMrt,  341. 

tctansi  and  bjrdrophobljs  435,             ~^^H 

H                    PAraljiU,  itrjobnlo«  In,  409,  408. 

Pllooarpinaand  jaborine,  S9.                 ^^^^H 

H                    Pefltcillium  in  Hlutions,  31. 

ai  an  aoUdotOk                                      ^^^^^^k 

H                    Poritooent  traoifuiiioD,  138. 

pbyiiologieal  aoUoa  ol^  90.                ^^^^^| 

H^                   Pblbliip,  ftntipyrin  io,  171. 

solution                                                  ^^^^^1 

^^^^H               nnraio  io,  122, 

tbenpjr                                                  ^^^^^1 

^^^H              MOlbRridin  io,  l^t). 

in             105,  100.                             ^^^^^1 

^^^'^             onofotfi  in,  IAD. 

albaminarla,  ICT,  10S.                ^^^^^| 

H^                     Sooh'i  Ijnpli  in,  140. 

nttbma,  VV.                                 ^^^H 

H                    PhjliolofloBl    uitafoaUtt    of    koooUo, 

broDobitio,                                   ^^^^| 

1 

obruoio   eardiao   and    nafti    di»>      ^^| 

^^^H              of  fttroplne,  391. 

WHfl,  99.                                             ^^1 

^^^^H                   brotDft]  hjrdrato,  313. 

oonTDlnoBs,  107.                               ^^H 

^^^^m                   moMu-iaa,  SOS, 

oougb,                                             ^^^^^1 

^^^P                 qalolDis  313. 

eroup,                                              ^^^^^1 

^^^             PfajTMstigmiQa,  495. 

detacbmmt  of  tbe  retina,  9B.     ^^^^^| 

^^                     nnd  BtrupioQ,  291. 

diabM««,  109.  HO.                                ^H 

^^^H               pbytloloffleal  uiUgoniiU  of,  391. 

dipbtberla.                                    ^^^H 

^^^H                 offoeU  of, 

ecUmpsia,                                   ^^^^^H 

^^^H             Miction 

ompbjiema,  ll>0.                            ^^^^H 

^^H              tbarapr  of. 

BiodalioDB  into  ni«nibfm&«^  oar*-     ^^| 

^^^1                  in  broDchitli,  409. 

bral  and  iptnal,  98.                           ^^H 

^^^^H                     ebortu,  -490. 

biccough,  99.                                      ^^H 

^^^^^^^            0pittpB7, 

bydrapbobia,  111.                      ^^^^^H 

^^^^^^H           opbtbAlmie  diMnwi,  499. 

^^^H 

^^^^^^H           punlyila  (genenl),  499. 

Iro-cboroiditls,                              ^^^^^H 

^^^^^^^1            povamoDUf  409. 

M^niirn's  diMan,  9fl.                ^^^^^| 

^^^^^^H            rtr^obnlDA-poUoolng,  497. 

mnmpi*,  104.                               ^^^^^| 

^^^^IP            tctann*. 

OBdema  of  tbo  glottis,  98.            ^^^^^| 

^^^^^^  Picrotoxio,  420. 

tb«  lung*,  09.                       ^^^^^1 

^L^^                phT'siologioal  sotioa  of,  431. 

pleurUy,                                         ^^^^^1 

^^^^L             folutiua  of,  420. 

iwoaLing,                                        ^^^^1 

^^^^B             tbempj  of. 

iicilatoral,                                  ^^^^^H 

^^^^1                  io  oboren,  424. 

PUaritiii,  norpblae  in,  240,                 ^^^^^| 

^^^H                    «broDlB  iltarrboan,  43$. 

piloearpino  in,  90.                                ^^^^^^^ 

^^^^^^^^^^^^^                    ^^^^^^^^^^H 

^^^^  Plearitit,  itropluuithlD  In,  444. 

Sniktifln,  Mnpina  In,  285.                             ^^^^| 

^L          rn«umoDl»,  cmBaiaa  In,  447.  448. 

ooonin*  in,  4A6.                                         ^^^^^| 

^^^K        ovbolio  ftoid  ID,  150. 

orgot  in.                                                         ^^^^^ 

^^^f       ooalBA  to, 

morpbtoe  in,  248.                                        ^^^^^H 

morphinti  in,  240, 

Boirrbu,  norphin*  in,  343.                          ^^^^^| 

Podopbylliootoxio,  bl9. 

Solnnin*,                                                        ^^^^| 

Puat-pATtum    bamorrbsfft,    •r(vtln    in, 

in  pninfal  and  ^iMmodlc  nfoetloni.              ^^H 

4;r. 

^H 

pM^ehiflal  dUonlon,  aLropino  ifl.  38Jt. 

ol^aotioDi  to  tba  bTpoderBMie  om  of,             ^^M 

(laboUiiM  In,  361, 

^^^H 

byoMjrunin*  lo,  3M. 

Spartolaa,  434.                                              ^^^^M 

Borphin*  In,  319. 

pbjriioloclenl  aecloB  ot,  4M.                   ^^^^^| 

•nd  fttropioa  In,  S40. 
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Publications  of  /,  B.  Lippine&ft  Company, 

Medical. 

D.  Hayes  Agnew,  M.D..  LL.D. 

The  Principles  nnd  Practice  or  Surgery.     A  Treatise  on 

Surgical    Diseases    and    Injuries.      Profusely    Illusirated. 

Complete  in  3  vuls.     8vo.     Clolh,  per  toI.^  17-50 ;  kheep, 

$8.50. 
Hand-iloolc    of    Practical    Anatomy.      With    Illustntioas. 

Sf tend  Edition,  Riviied.     i2mo.    Cloth,  |2.oo. 

J.  M.  Da  Costa.  M.D..  L.L.D. 

Medical  Diagnosis,  with  Special  Reference  to  Praccical  Med- 
icine. Seventh  Edition,  Rtvised  and  Enlargtd.  Fully 
IlluKtnitcd,     Svo.     Cloth,  |6.oo;  sheep,  ^7.00. 

Harvey  and  his  Discovery,     isino.     Clolh,  75  cents. 

J.  E.  Garretson,  A.M.,  M.D.,  D.D.S. 

A  Sy&tein  of  Oral  Surgery.  Being  ■  Constderation  of  the 
Diseases  and  Surgery  of  the  Mouth,  Jaws,  and  Associate 
Parts.  Fipk  Kfvised and  Enlarged  Edition.  Illustraled. 
Svo.     Cloth,  I9.00:  sheep,  I10.00. 

Professor  Roberts  Bartholow,  AM.,  M.D. 

Manual  of  Hypodermatic  Medication.  New  Editiem  liw 
Prtpcraiion.     l2ino.     Ctoth. 

Practical  Lessons  in  Nursing. 

Each   l2mo.     Cloth,  |l.oo. 

I. — The  Nursing  and  Care  of  the  Nervous  and  the  Insane. 
By  Chas.  K.  Mills.  M.D. 

II. — Maternity;  Infancy;  Childhood.  The  Hfgiene  of 
Pregnancy;  the  Nuning  and  Weaning  of  Infants;  the 
Care  of  Children  in  Health  and  Disease.  By  John  M, 
Keating,  M.D. 

III. — Outlines  for  the  Management  of  Diet ;  or,  the  Regn- 
lation  of  Food  to  the  Requirements  of  Health  and  the 
Treatment  of  Disease.     E.  T.  Bri;e.m,  M.D. 


Publications  of  J.  B.  Up^mott  Company. 


IV. — FevcT-Nuntng.  Desigried  for  tbe  Use  of  Profeutoiul 
uid  Other  Nursct,  tsd  espedally  as  ■  Text-Book  for 
Norici  in  Training.  By  J.  C.  WuiON,  A.M.»  M.D., 
Visiting  ^hy^ician  to  the  I^hilndclphia  Hospital  and  to  the 
Hospital  of  the  JeffeKon  College ;  Kellow  of  the  Coltege 
of  Physicians,  Philodeli^ia.;  Member  of  the  American 
AaociBtton  of  Physicians,  etc. 

V. — Diseases  and  Injuries  of  the  Ear:  Their  Preveniiun  uid 
Cure.  By  Charles  H.  Burnrtt,  A.M.,  M.D.,  Aand 
Surgeon  to  the  Presbyterian  Hospital,  and  ooe  of  the  Coo* 
suiting  Aurists  to  the  Pennsylvania  Institution  for  the  Deaf 
and  Dumb,  Philadelphia;  lecturer  on  Otology,  Women's 
Medical  College  of  Pciusylvania,  etc, 

H.  C  Wood.  M.D..  LL.D. 

Ner^-ous  Diseases  and  their  Diagnosis.  A  Treatise  Upon 
the  Plienom^na  Produced  by  Diseases  of  the  Ncrvotis 
System,  with  Especial  Reference  to  the  Recognition  of 
their  Causes.     $vo.     Cloth«  ^00;  sheep,  ^50. 

Therapeutics  (A  Treatise  on).  Comprising  Materia  Medica 
and  Toxicology,  with  Especial  Reference  to  the  Applies- 
tion  of  the  Physiological  Action  of  Drugs  to  Clinical 
Medicine.  £igktk  EdUu\n,  Rtvu^,  wi/A  imf^rtoMt 
AdJitiont.    8*0.     Qoth.  ^.00;  sheep,  |6. 50. 

Fever.  A  Study  in  Morbid  and  Normal  Physiology.  Large 
8vo.     Extra  cloth,  ^i.ja 

Thermic  Fever  or  Sunstroke,     izmo.     Goth.  I1.35. 

Physician's  Visiting  list  and  Vade  Mecum.  16010.  Roaiip 
with  flaps  and  pencil,  $1.35. 

Laurence  TurnbuU.  M.D.,  Ph-G. 

Clinical  Manual  of  Diseases  of  the  Ear.  Steomd  XtvUfJ 
EJitieH.     With  114  Illuurations.    Svo.     Cloth,  $4.00. 

Imperfect  Hearing  and  the  Hygiene  of  the  Ear.  Third 
EJUioH.     With  lUuxtraiioos.     Large  Svo.    Cloth,  l^-jo. 

Edwin  Morris,  M.D. 

A  Practical  Treatise  on  Shock  after  Surgical  Operations  and 
Injuries,     lamo.     Qoth,  It.aj. 


PublicoHons  of  /,  B,  Uppineoit  Company. 

Remington's  Practice  of  Pharmacy. 

With  over  1300  Pages  and  630  lUiutruions.  A  Treatise  on 
the  Motlei  of  Making  and  Dii>peiuing  Officinal,  Unofficinol. 
and  Extern ponneous  PreparatiDiu,  with  Descriptions  of 
ibeir  Properties,  U&es,  and  Doscb.  By  Joseph  P.  Reu- 
IHCTON,  Ph.M.,  F.CS.  Intended  as  a  HAnd-Dook  for  Phar- 
macists and  Physicians,  and  a  Text-Book  for  Students. 
Sefond  £Ji/ioH,  Tk^roughfy  Revited  and  Enlarged.  Svo. 
Qoth,  $6.00;  iheep,  $6.50. 

Wormley's  Micro-Chemistry  of  Poisons. 

Including  their  Physiol  epical,  Pathological,  and  Legal  Rela- 
tions. With  an  Appendix  on  the  Detection  and  Micro- 
scropic  Discrimniaiion  of  the  Blood.  Adapted  to  the  U&c 
of  the  Medical  Juri^L,  Physician,  and  General  Chemist. 
By  THEomnE  G.  Wormlev,  M.D.,  Ph.D.,  LL.D.  A 
Nov,  Reiiifd.  and  Enlarged  Editian.  With  new  Illustim- 
tions.     Svo.     Qoih,  I7.50:  sheep,  1^.50. 

Louis  A.  Duhring,  M.D. 

Atlas  of  Skin  Diseases.     Complete  in  one  volume.     Quarto. 

Half  morocco,  I25. DO. 
A  Practical  Treatise  on  Diseases  of  the  Skin.      T^^mghJy 

Revized and  Improved.     Illustrated.     Svo.     Cloth,  |6.oo; 

sheep,  >7.oo. 
Epitome  of  Diseases  of  the  Skin.     iSmo.     Qoth,  60  cents. 

S.  Weir  Mitchell.  M.D. 

Injuries  to  the  Nerves,  and  their  Consequences.  Svo.  Clotb, 
I3.00. 

Fat  and  Blood,  and  How  to  make  Them.  Rtwtd  end 
Enlarstd.     i6mo.     Cloth,  fi. 50, 

Nurtc  and  Patient,  and  Camp  Cure.  Two  Essays.  iSmo. 
Cloth,  50  cents. 

Wear  and  Tear;  or,  Hints  for  the  Overworked.  Fifth  Edi- 
tion, Revised  and  Enlarged,     l6mo.     Cloth,  $1.00, 

Doctor  and  Patient,     izmo.     Goth,  51.50. 


PuhlUaHom  of  J.  Ji.  Lippifu&tt  Company. 
Leidy's  Anatomy. 

An  Elemcnury  Treaii&c  on  Human  Anatomy.  By  Joseph 
LxiDY,  M.D.,  Late  Professor  of  Anolomy  in  the  Univereity 
of  Pennsylnnia,  etc  Nno  {ittemf)  Editiom^  Hewriittn 
amf  Eniarged.  Containing  495  lHastnUion*.  8vo.  Extra 
doth,  t^OQ;  sheep.  I5.00. 

Addison  P.  Dutcher,  M.D. 

Pulmanary  Tubcrculo&u.     Crown  8vo.     Golh»  $3*oo. 

Howard  F.  Damon.  M.D. 

The  Nearoses  of  the  Skin.    Sro.    Qoth.  |3.oo. 
The  Stnictural    Leuoos  of   the    Skin.      Illa&tnucd.      Svo. 
Cloth,  tyoo. 

G.  E.  Davis.  F.R.M.S. 

Practical  Microscopy.     lUiutraled.     Svo.     Qoth,  ^.50. 

Nathaniel  Edward  Davies. 

Fuods  fur  the  Fat.  A  Treatise  on  Corpulency  and  a  Dietary 
for  its  Cure,     iiino.     Cloth,  75  cents. 

Geo.  B.  Wood,  M.D. 

A  Treatise  on  Therapeutic!  and  rharrnicolofy  or  Malrria 
Medica.  Thini  EJititm.  1  vol*.  Svo.  CloUi.  I9.00; 
•hecp,  1 10.00. 

Practice  of  Medidnc.  ^rtM  EJi/i*n,  Ernhf^*^-  3  roU. 
Svo.    Goth,  I5.00. 

P.  H.  Chavasse,  M.D. 

Advice  to  a  Wife,  and  Advice  and  Counsel  to  a  Mother. 
Advice  to  a  Wife  on  the  Management  of  her  own  Health, 
and  on  the  Trealinent  of  some  of  the  CompLaiots  incident 
to  Pregnancy,  Labor,  and  Suckling.  Advice  to  a  Mother 
on  the  Management  of  her  Children,  and  on  the  Treatment 
of  fomc  of  their  more  Presiing  Illnesses  and  Accidenia, 
tic.  Three  vol OBCt  in  one.  /fmEMtitm,  tamo.  Qoth, 
#3.oa 


PuhHtaticns  of  J.  B.  Lippimoit  Company, 

F-  H.  Gerrish. 

Prescriptton  Writing.     iSmo.     Goth,  50  cents, 

Wm.  A.  Hammond,  M.D. 

Lectures  on  Venereal  Diseases.     Svo.     Ooth,  $2.00. 
Sleep  and  iu  Denin^emcnls.     i2mo.     Cloth,  f  1.50. 
Phy&iological  Elssays.     Svo.    Cloth,  |2.oo. 

Hand-Book  of  Nursing. 

Kor  Family  and  Cenenl  Uk.     i2mo.     Qotb,  Sl.a5. 
S<hooi  EiiitioH.     CloUi.  drxible,  £1.00. 

Rudolf  Leuckart. 

The  Parasites  of  Man,  and  the  Diseases  which  proceed  from 
Them.  A  Text-Book  for  Students  and  Practiltoncfs. 
TnnsUted  from  the  German,  with  the  cfvoperation  of  the 
author,  by  William  E.  Hoyxe,  M.A.  {Oxon.).M.R.CS.» 
F.R.S.E-  Large  Svo.  Illustrated  with  over  400  figures. 
Extra  cloth,  $9.00. 

Rudolph  von  Jaksch. 

A  Text-Book  of  Qinical  Diagnosis.  The  Chemical.  Micn>- 
scopical,  and  Bacteriological  Evidence  of  Disease.  By 
De.  Rudolph  von  Jaksch,  of  the  Univeisity  of  Prague. 
Tntn&late<I  from  the  Secand  Edition  by  JamF^  Cagnet, 
M.A.,  M.D.  With  Additions  by  Wm.  Stirlimc,  U.D.. 
Sc.D.,  ftofessor  of  Physiology,  Owens  College,  Man- 
chester. Wiih  numerous  Illustrations  in  color.  Medium 
Svo.    Cloth,  |6.sa 

Horatio  G.  Bigelow. 

GjTiKcological  Electro-Therapeutic*,  Illustnted.  Svo. 
Qoth,  Ij.oo. 

Franklin  D.  Gum,  M.D. 

Inebriety :  Iu  Causes,  Its  Results,  lis  Remedy,   izmo.   f  1.35. 


Pubiicaiions  of  J.  B.  Lippiruott  Company. 
Professor  C.  Schweigger. 

HtnJ-Book  of  Ophthalmol ogy.  Translatcfl  by  Dr.  Portkr 
Faklky.     Illusiraled.     Sro.     Cloth,  I4.50. 

Lewis  A.  Sayre»  M.D. 

spinal  Di&ca&e*  and  Spinal  Curvature.  lUu&traiecl  with  Pho- 
tographs from  Nature,     i2mo.     Qoth,  S4-oa 

A  Dictionary  of  Practical  Surgery, 

By  Various  British  Huspital  Sargcons.  Edited  \ff  CHRtS- 
TopHRR  Heath.  F.K.C.S.  2000  pagei..  8vt».  Cloth, 
%t.%o\  sheep,  ^-sa 

William  Stirling,  M.D. 

A  Teat-Book  of  Practical  Histology.  Wtib  30  Oailine 
Plates,  I  Colored  Plate,  and  37  Wood -Engravings.  4to. 
Oolh,  M-SO- 

Renaud  Suzor,  MB.,  CM. 

Hydropliohia.  An  Account  of  M.  Pasteur's  System.  Con- 
taining a  Translation  of  all  his  Communications  on  the 
Subject,  the  Technique  of  his  Method,  and  the  Latest 
Statistical  Resitlts.     7  lUostnUioos.    isnto.    Cloth,  #1. 5a 

J.  M.  Keating.  M.D. 

A  Cyclopccdia  of  the  Diseases  of  Children,  Medical  and 
Surgical.  By  American,  British,  and  Canadian  Authors. 
For  sale  only  by  SulKcriplion.  IlIuMrated.  Cooiidete  in 
4  Handsome  Imperial  Octavo  Volumes. 


Byron  Bramwell,  M.D.,  F.R.S.E. 

Iniracranial  Tomon.     I16  Illostratioas.     270  pages, 
aoth,  >4.5a 


PtthJicahfiiu  0/  /.  B.  Ltppimott  Compatty. 
William  Banting. 

A  Letter  «m  Oiq>u!encc.     iSmo.     Paper  cover,  Sj  cents. 

James  C.  WOson»  M.D. 

Clinical  Oioru.  £>e&i^ed  for  the  Convenient,  Accnnte, 
and  Permanent  Daily  Recording  of  Cases  in  Mo<^irjJ  and 
Private  Practice.  50  Chart*  in  tablet  form.  Sire,  8^  x  11 
inches.     Per  block  of  50  Charts,  50  cents,  oel. 

Fever-Koning.  Designed  for  the  u»  of  Profasionil  and 
other  Nurses,  and  especially  as  a  Text-Book  for  Kurscs  in 
Training.     i2mo.    Cloth,  fi. 00. 

T.  R.  Buckham,  A.M.,  M.D, 

Insanity  considered  in  its  Medico-Legal  ReUtions.  Crown 
8vo.     Cloth,  ^.00;  sheep,  12.5a 

W.  B.  Hopkins,  M.D. 

The  Roller  Bandage.  With  73  Hlustralions,  and  Full  Direc- 
tions for  Variotts  Methods  of  Dandnging.  l  amo.  Cloth, 
flexible,  I1.25. 

Thomas's  New  Medical  Dictionary. 

A  Complete  Pronouncing  Medical  Dictionary.  Embracing 
the  Tcrnninology  of  Medicine  and  the  Kindred  Sciences, 
with  their  Signification,  Etymology,  and  Pronnnciatioo. 
With  an  Appendix,  comprising  an  Explanation  of  the 
Latin  Terms  and  [*hniscs  occurring  in  Medicine,  Anatomy, 
Pharmacy,  etc.,  together  with  the  Necessary  Directions  for 
Writing  Latin  Prescriptions,  etc.,  etc.  By  JOSSPH 
Thomu,  M.D.,  LL.  D.  Imperial  8vo.  844  page*. 
Extra  cloth,  I5.00:  library  sheep,  $6.00. 

United  States  Dispensatory. 

Edited  l)y  H.  C.  Wood,  M.D.,  LL.D..  Joseph  P.  Reminct*  i. 
Ph.M.»  F.C.S.,  and  Samuel  P.  Saotler,  Ph.D.,  F.CS. 
Sixtftntk  Edition^  Thoroughly  Rfvistd,  Enlatjed^  and 
CorrecUd.  Illustrated.  Svo.  Cloth,  I7.00:  sheep.  $S.oo; 
half  Russia,  I9.00.  Any  of  the  alrave  styles,  With  Deni- 
son's  Patent  Index,  additional,  75  cents. 
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